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PEEFACE. 



In the following pages I have not aimed at 
writing an exhaustive treatise on auscultation 
and percussion, but merely an introduction to 
the examination of the chest by these and other 
methods. Each section is virtually based on 
lectures delivered by me at St. Bartholomew's 
Hospital, during the course of the demonstrations, 
which it has been my duty, as medical tutor, to 
give to the students during the last few years, by 
way of preparation for clinical work in the medical 
wards. I have therefore avoided all discussion 
of theory, and have adopted in the text, without 
argument, that theory in each case which appears 
to me on the whole to furnish the best explana- 
tion of the facts. 

I have endeavoured throughout to keep clearly 
in view the wants of beginners, and to write a 
simple and concise account of the main facts of 
prominent importance, describing what seems to 
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me the best method of observing these facts, 
and showing the use which may be made of them 
for the purpose of diagnosis. 

I am much indebted to Dr. Andrew and Dr. 
Bristowe for their friendly criticism and advice, 
which I take this opportunity of gratefully 
acknowledging. 



SAMUEL WEST. 



15 WiMPOLB Stebbt, 

Cavendish Sqfaeb, W. 
March, 1883. 
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INTRODUCTORY CHAPTER. 

THE THORAX. 

The Chest or Thorax is a boz^ the sides of 
which are formed by the spine, the ribs and 
intercostal muscles, and the sternum. 

Above, it is closed by muscles and membrane, 
between which the vessels and other structures 
pass into, or out of, the cavity of the chest. 

Below, it is Completely closed by the diaphragm, 
which is attached, posteriorly to the spine, ante- 
riorly to the sternum, and all round to the free 
margin of the ribs, or, as it is called, the Costal 
AroL 

The Parts of the Thorax, 

Externally, the thorax is mapped out into 
certain regions {figs. 1 and 2), named according 
to the anatomy of the part : 

1 
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In tte middle line, the Sternal, divided into 
tlie Upper and Lower Sternal, with 
the Epistemal above : 
On either side of the sternum, 

the Parasternal : 
Further outwards, 

the Clavicular, 

the Supraclavicular and Infraclavicular, 
the Kammary and Inframammary : 
Laterally, 

the Axillary, upper and lower : 
Posteriorly, 

the Supraspinous, and Infraspinous, 
the Infrascapular and the Interscapular. 
These terms are useful as indicating roughly 
the particular region imder examination, but, 
when greater accuracy is required, the locality 
should be fixed by reference to parts of the bony 
framework, such as the ribs, sternum, &c. 

Measurements are often taken itom the nipple 
.as a fixed point, or from a vertical line passing 
through the nipple, and called the Nipple line ; 
but from the varying position which the nipple 
occupies, in different persons, especially in women, 
such measurements are not satisfactory. 

The line which is usually described as the 
nipple line is a vertical drawn from the middle 
point of the clavicle downwards. This cuts the 
edge of the costal arch, usually at the tip of the 
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eightli rib^ and in ordinary cases passes through 
the nipple. 

The Contents of the Thorax^ 

The thorax contains : 

1 . The Lungs, 

2. The Heart, 

3. The parts in the Kediastinnm. 
Closely related as all these organs are to one 

another^ it is impossible to limit our examination 
absolutely to one or other of them ; but for 
convenience we may divide our subject in this 
way, making reference, in our description of one 
organ, to the others, only so far as may be 
necessary for clearness. 

Position of the Patient, 

When the chest is being examined, it should, if 
possible, be completely bare. 

To examine the front of the chest, the patient 
should stand, or sit, straight up, with the arms 
hanging down, or, if lying down, should be flat 
upon the back, with the arms by the side and the 
legs straight. 

To examine the back of th^ chest the patient 
should sit or stand with the arms folded, the 
shoulders rounded, and the head bent forward, 
so as to make the back as broad and round as 
possible, and to widen the interscapular spaces. 
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FlO, 1 




Diagram of the front of the thorax and abdomen. 
The vertical lines are the nipple lines. The figures refer 
to the named regions. 

1. The supraclavicular. 

2. The clavicular. 

8. The infraclavicular. 

4. The mammary. 

6. The inframammary. 

6. The hypochondriac. 

7. The epistemal. 

8, 9, 10. The upper, middle, and lower sternal. 

11. The epigastric. 

12. The umbilical. 
IS. The hypogastric. 

14. The lumbar. 

15. The inguinal. 




Diagram of the back or tbe thorax. Tbe letten refer to the 

named r^ong. 

A. The Bapraapinoai. 

B. The intnuplnong. ' 
c. The Infrascapulnr. 

D, 3. The iDtencapalar. 



Ths Methods of Examination. 

In our examination of tlie ctest we aee the 
senses of eight, touch, and hearing, and we 
arrange our observationa accordingly, under the 
three heads of : 

1. lupeotion, t.e. what we can see. 

2. Palpation, i.e. what we can feel. 

3. Amoiiltation and FerouBBion, i.e. what we can 
hear. 

These methods are applicable to all parts of 
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the body, though not in an equal degree, but 
they are of chief importance in the examination 
of the chest. 

Any other methods which may be available in 
certain cases will be referred to and described as 
occasion arises to make use of them. 

It is desirable, so far as possible, to represent 
in a graphic form all the information we obtain. 
Ways of doing this will be suggested as oppor- 
tunity ofEers. 

We shall commence with the systematic exa- 
mination of the lungs^ then proceed to the 
examination of the heart, and lastly, of the 
mediastinum. 

Our observations will be arranged in order 
under the heads of Inspection, Palpation, Percus- 
sion, Auscultation, 
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THE LUNGS. 



THE EXAMINATION OF THE 

LUNGS. 



INSPECTION. 

When we inspect, or look at, a chest we have 
two sets of facts to observe : 

1st. Those, which we can observe as well in a 
dead as in a living person, viz. the Shape or Form 
of the chest : 

2nd. Those, which are only seen during life, 
viz. the Kovements of the chest during respira- 
tion. 

I omit, for the present at any rate, all those 
phenomena not associated with the form or move- 
ments of the chest, such as dilated veins, &c, as 
not immediately connected with the examination 
of the lungs. 

THE SHAPE OP THE CHEST. 

This admits of great variation, even within the 
limits of health, so that there is no fixed normal 
or physiological type. 
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Average Measurements of Healthy Chests. 

The healthy adult thorax {fig. 3) is wider than 
it is deep^ that is^ it measures more transversely 
than from front to back. In a fully-developed 
man the average measurements are transversely 



Fig. 3. 




Healthy chest. Cyrtometer tracing reduced. 

9 to 10 inches, and antero-posteriorly 6 to 7 inches. 
In women these measurements are about 1 inch 
less. 

These are of course only rough averages and 
vary much in different individuals. In children 
the two diameters are nearly equal, so that the 
shape becomes almost circular. 
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The apparatus required for measuring the 
chest consists of : 

1. A measuriiig tape. 

2. A pair of callipers. 

3. A cyrtometer. 

The Cyrtometer is an apparatus by means of 
which a life-size tracing may be obtained of the 
shape of the chest. 

There are many forms of cyrtometer, but the 
most convenient, and that in ordinary use, is 
made of two pieces of composition gas-piping, 
each about eighteen inches long, and joined 
together by a hinge or piece of gutta-percha 
tubing* 

The method of using this apparatus is as 
follows : 

The patient^s chest being bare, a mark is made 
at the base of the xiphoid cartilage in front, and 
another posteriorly upon the spine, on the same 
horizontal level. With a pair of callipers, the 
measurement is taken between these two points, 
and two marks made upon a sheet of paper, 
corresponding with the points of the callipers, 
" spine " being written opposite one, and '' ster- 
num *^ opposite the other. 

The cyrtometer is then taken, the hinge 
placed upon the mark upon the spine, and the 
soft piping bent round the ribs, until the two 
arms meet at the mark in front* A.^i\»\Xfe ^'ax^lxiS. 
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moulding caases the piping to take the form of 
the chest. A mark is now made upon the piping 
in fronts to indicate the spots upon the two a^rms 
corresponding with the middle line of the sternum. 
The cyrtometer is then held by the hinge, and 
the two arms allowed to fall off the chest by 
their own weight, care being taken that they 
are not twisted in any way, as they are removed. 

The whole apparatus is now laid upon the 
sheet of paper, so that the hinge corresponds 
with the spine mark, and the marks upon the 
cyrtometer in front, with the sternum marks. 
A pencil is carried round the inside of the arms, 
and an exact tracing of the shape of the chest is 
thus obtained. 

Lastly, the words "Right" and "Left** are 
written on the corresponding sides, and the 
tracing is complete.* 

Named Varieties of Thorax. 

The different forms of chest are for the most 
part described by ordinary terms, such as long 
and short, broad and narrow, deep and shallow, 
and all of these various forms may be quite con- 
sistent with health. 

* By means of a very simple apparatas, such as the pan- 
tograph, a cheap form of which may be purchased now for 
one shilling, these large tracings may be quickly reduced to a 
ifODvenient sise for the note book. 
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Certaan marked deviations from the normal 
form have^ however^ received special names. 
These are: 

1. The Barrel-shaped chest. 

2. The Bickety chest. 
8. The Pigeon-hreait 
4. The Alar chest. 

The Barrel-shaped Chest is^ as its name 
implies^ like a barrel (fig. 4). It is almost 

Fia. 4. 




Barrel-shaped chest. Gyrtometer tracing from a case of 
emphysema reduced. 

This is very like the tracing obtained from an infant's chest, 
which is also nearly circular in shape. 



circular in section. Its transverse and antero- 
posterior diameters are almost the same. The 
stemnm is bowed forwards^ and t\io ^'^m^ q^^^t^ 
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backwards^ so that^ in profile^ the outline is 
usually distinctly bi-convex. 

This form is always associated with a patho- 
logical change in the lungs^ to which the name 
emphysema is given. 

The other peculiar forms of chest are not 
necessarily associated with any change in the 
lungs. They are due to causes which were at 
work when the chest was developing in child- 
hood, at a time when the ribs were soft and 
yielding, and are evidence rather of past than of 
present disease, although in all these cases it is 
very common, that the lungs are weak, and that 
they subsequently become affected. 

The Bickety Chest gives a tracing such as is 
shown in^. 5. The longitudinal furrow at the 
sides of the sternum corresponds with what was 
in childhood the ossifying end of the ribs. Most 
rickety children suffer much from bronchitis, and 
the bronchi in children become easily plugged. 
When this is so, the air cannot enter freely into 
the air vesicles, and on inspiration the chest walls 
are driven in by atmospheric pressure. The 
softest parts yield most. These are, of course, 
the ossifying ends of the ribs and cartilages, 
which are, moreover, in rickets especially soft 
and yielding. If this condition lasts for any 
length of time, it may become permanent and 
g-ive rise to the rickety form found in adults. 
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In rickety children a deep transverse furrow 
running across both sides of the chest below the 
nipples, about on a level with the fifth space, is 
often seen. This is called Harrison's farrow. 
When well marked, its causes are the same as 
that of the rickety chest. It is most evident on 
the right side and corresponds with the upper 
border of the liver in childhood. It may be 
traced, though often indistinctly, in most healthy 

Fig. 6. 




Bickety chest. The diagram showR a slight want of sym- 
metry as is not uncommon in these cases. 



adults, but when excessive, is usually evidence of 
|Nl8t lung afEeotion. 

In the Pigeon-breast {fig, 6) the sternum is 
protruded and the ribs straightened out at the 
angles and at their junctions with the cartilages. 
In external appearance it resembVea, ^-a t\ift T^sasoi^ 



16 



HOW TO EXAMINE THE CHEST. 



Fig. 6. 




The Pigeon-breast. Here also is a slight want of syn 



Fig. 7. 




The Alar or Pterygoid Chest. This is a good instan> 
tracing of a flat chest. 
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implies^ the carinate or keel-shaped breast of a 
pigeon. 

This is merely a variety of the rickety chesty 
and is due to the same causes. 

In the Alar Chest or Pterygoid Chest {fig. 7), 
the upper parts of the chest, viz. the sternum 
and neighbouring ribs, are flattened and sunken. 
The shoulders in consequence fall forward, and 
thus throw the posterior and lower borders of 
the scapula9 off from the ribs, so that they are 
tilted outwards and project like rudimentary 
wings (alae), wheilce the name. 

With this peculiar deformity, the muscles con- 
nected with the upper part of the thorax are 
usually imperfectly developed or atrophied, and 
in consequence, this has been also called the 
Paralytic form of thorax. 

This, like the other forms, though presumptive 
of disease of the lungs, is not necessarily asso- 
ciated with it. 

The healthy chest is as nearly as possible 
symmetrical in all its parts. Any want of sym- 
metry, even though it be but slight, is most 
important evidence of disease, either past or 
present.* 

* The right side of the chest usually measures about half 
an inch more in circumference than the left ; probably in con- 
nection with the greater development of the muscles on the 
right side in right-handed persons, but this does not give any 
appearance of asymmetry to the eye. 
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Changes of Shape due to Disease. 

In disease the changes of shape may be of two 
kinds. There may be — 

1st. Increase in size, or as it is usually called, 
Bulgmg; 

2nd. Decrease in size, or Contraction. 

These changes may affect both sides, i.e, be 
bilateral, or only one side, i.e, be unilateral, and 
in either case they may involve either the whole 
of the side, or only part of it. 

Even where the change is bilateral, it is rarely 
absolutely symmetrical. 

Symmetrical bilateral increase in size is only met 
with in the barrel-shaped chest of emphysema. 

Symmetrical bilateral decrease in size occurs 
only in the opposite condition, in which botli 
lungs are uniformly shrunken, and more rarely 
also in the paralytic, alar, and other forms of 
chest described above. 

With these exceptions, changes in shape are 
always unsymmetrical, and it is therefore for a 
Want of Symmetry, i.e, for a difference between 
the corresponding parts of the two sides of the 
chest, that we chiefly look as evidence of disease 

C/J?. 8). 

When there is such a want of symmetry it is 
sometimes diflGlcult to say whether this want is 
dae to a bulging of one side, or to a shrinking of 
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the other. Further examination only can deter- 
mine this question. 

Fig. 8. 




An extreme instance of want of symmetry. The tracing was 
taken from a child in whom the left side was contracted after 
an empyema. 

Deformities. 

In certain trades^ for instance, among car- 
penters, weavers, and shoemakers, a depression is 
often found at the bottom of the sternum, some- 
times of considerable depth. This is usually 
due to pressure during work (as by the last, 
auger, or weavers* beam), though the defo^^mity 
is occasionally congenital. 

Ths Condition of the Superficial Veins. 

Except where patients are very thin, the veins 
are rarely visible in health benoatk \Jdj^ ^\si. 
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In disease they are often dilated and frequently 
unsymmetrically so. When . this occurs, the 
direction in which the blood is travelling should 
be determined. This is done by placing two 
fingers upon the most prominent vein, and then 
drawing them apart along the vein in order to 
press the blood out. By raising first one finger 
and then the other, it will be clear from which 
direction the vein fills most easily. This will 
be then the direction, in which the blood is 
travelling.* 

THE MOVEMENTS OF THE CHEST ON RESPIRATION. 

These are alternately movements of expansion 
and contraction, called inspiration and expiration. 
On inspiration the chest expands in all directions. 
The sternum moves forward, the ribs rise, the 
intercostal spaces widen, and the diaphragm 
descends. These movements are freest in the 
lower parts of the chest. They are partly 
thoracic and partly diaphragmatic. 

In women and children the ribs move most, 
and the respiration is called Thoracic or Costal. 

In men the diaphragm moves most, and the 
respiration is called Diaphragmatic or Abdominal. 

* Enlarged subcutaneous veins over the mammee and upper 
part of the chest are usual in women who are suckling, or 
who hare had children. This is, of course, physiological. 
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A cliange of type from costal to abdominal or 
vice versa is often an evidence of disease. 

Tlie Heasnrements of the chest are constantly 
varying. The average circumference of a healthy 
man's chest at the level of the nipple is after 
expiration about 32 inches^ and after inspiration 
about 3&i- inches, giving thus a difference on the 
average of each respiration of 3i inches, or about 
one twelfth. On forced respiration the difEerence 
can sometimes be made much greater. 

These measurements in women are somewhat 
less. 

The Amonnt of Air, which is taken in and out, 
will depend upon the amount of the respiratory 
movement of the chest. 

In ordinary breathing it is calculated that on 
the average about 30 cubic inches are drawn in at 
each inspiration, and the same quantity emitted 
at each expiration. About 100 cubic inches more 
may be squeezed out on forced expiration, and 
about the same amount more taken in on forced 
inspiration. Making the total maximum quantity 
of air which can be inspired or expired about 
230 cubic inches. 

Instruments have been devised for measuring 
the Vital Capacity of the chest, Le, the total 
amount of air, which can be taken in, or forced 
out, by the deepest possible respiration. They 
are known as Spirometers, \)n.\» \^\k^i^\)0 ^^^ 



22 HOW TO EXAMINE THE CHEST. 

have not been found to be of much use in 
diagnosis. 

Alterations in the Respiratory Movements. 

When the respiratory movements are increased 
in range above the normal, we speak of them as 
Exaggerated ; when decreased below the normal, 
we speak of them as Impaired or Deficient. 

When the movements are deficient, less air will 
enter the limgs than is necessary, and the patient 
will suffer from shortness of breath, or as it is 
called Dyspnoea (bad breathing). 

Dyspnoea may be the result of deficient respi- 
ratory movements under two opposite conditions, 
for the lungs may be prevented either from 
expanding, or from contracting, as much as they 
should. The former is spoken of as Defective 
Inspiration or Deficient Expansion, and the dysp- 
noea is called Inspiratory ; the latter, as Deficient 
Expiration, and the dyspnoea is called Expiratory. 

When the patient cannot lie down on account 
of the difficulty in breathing, it is called not 
dyspnoea, but OrthopnoBa (orthos, upright). 

When from any cause there is obstruction to 
the entrance of air, the deficient expansion of the 
lungs will make itself manifest in the softer parts 
of the thorax, i.e, in the intercostal and supra- 
cJavicular spaceBj and they will sink in somewhat 
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during inspiration. This is called Inspiratory 
Recession. 

When the obstruction is considerable, not only 
the soft parts, but also the* ribs, especially the 
lower ones, yield, and are sucked in during inspi- 
ration. In its most extreme form, this is met with 
in children suffering from croup, and where the 
obstruction is of long standing, or oft repeated, 
as has been stated already, it is the cause of 
certain deformities, which may be permanent 
(p. 14). 

The exactly opposite condition to inspiratory 
recession, viz. ibcpiratory Bulging of the inter- 
costal and supraclavicular spaces, is common in 
cases in which the elasticity of the lungs is 
reduced, and the expiration obstructed. 

It is most marked during a fit of coughing, in 
patients suffering from extreme emphysema. 

The Ifnmber of Bespirations is about 14 to 18 
in the minute, and bears to the pulse, on the aver- 
age, the relation of 1 to 4. 

On quiet respiration, the movements occur at 
regular intervals, though they are largely influ- 
enced by emotion and excitement, both as regards 
number g^nd regularity. 

Except in children and in cases of hysteria, the 
number, even in disease, rarely exceeds 40 to 
oO. As a general rule the more rapid the 
respirations^ the more shallow they atQ. 
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The movements of respiration, in healthy pe 
sons at perfect rest, as for instance when aslee] 
follow one another at regular intervals, th 
rhythm being maintained by the action of th( 
nerve centres in the medulla oblongata. 

The movements are to a very great extent 
under voluntary control, and may therefore be 
made to vary much by the action of the will, as 
in speaking, singing, &c., but irregularity is often 
independent of the will, and is due then to inter- 
ference with the action of the respiratory centre, 
usually in response»fco reflex irritation from some 
other part. Thus, mental emotion may lead to 
laughing, crying, sobbing, &c., irritation in the 
lungs or stomach to coughing, hiccough, &c. 

Of all forms of irregular respiration the most 
peculiar is that known by the name of Cheyne- 
Stokes' Breathing.* 

In this form the respiration at times ceases for 
some seconds, and then recommences, the move- 
ments being at first small and rapid, becoming 
gradually deeper, and often at the same time 
slower, until the maximum expansion of the 
chest is reached, when they decrease in the same 
manner, until again for a time the movements 
cease [jig, 9). 

In all these cases the movements stiH remain 

• Dr. Cheyne first observed it and Dr. Stokes subsequently 
more minutely described it. 
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gymmetrical. They are altered in their general 
rhythm, but not in symmetry. When the move- 
mentB are nnaymmetricalj there is some local dis- 
eoBe, past or present, to acooant for it. 



A •emi.disgrammatjo tracing; of Cheyne-Stokei' Breathing;. 

The npitroktw repreasnt impiTBtioD, the dowDatrokea eipinttian. 

The more or leu horiiontal line indicutca the pause in reepi- 



loBpection of the chest presents bat few diffi- 
cnlties, if it be remembered, that, with the excep- 
tions to which reference has been made, what 
we have to look for is not a departure from some 
ideal normal type to be carried in the memory, 
but simply a want of symmetry, or similarity, 
between the two sides of that particular chest, 
which we are examining. 

When this want of symmetry exists, there 
must be some condition c^ disease, past or pre- 
sent, to account for it. 
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SYNOPSIS. 

On Inspection then we note — 

I. The shape of the Chest : 

Barrel. 

Eickety. 

Pigeon. 

Alar. 

Paralytic. 

Shoemakers*, Weavers*, Cstrpenters*. 

Harrison's Furrow. 

Defects of Synunetry. 

II. The Movements of the Chest : 

their nnmber, 

their regularity, 

their type, costal or diaphragmatic, 
if impaired, 

or exaggerated. 

Defects of Symmetry. 

Dyspnoea i^ Inspiratory. 
L Expiratory. 
Orthopnoea. 
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PALPATION. 

The first tiling to be done on palpation is to 
Count the Eibs, and^ simple as this seems to be^ 
mistakes are often made. It will be easily and 
correctly done, if it be remembered, that the 
first rib, which we can get comfortably between 
two fingers, is the second. It is easier to count 
the spaces than the ribs, and we know, that the 
rib corresponding to the space lies above the 
space. 

Our landmarks, as we shall see, are all deter- 
mined with relation to the ribs and spaces. 

THE SHAPE AND MOVEMENTS. 

Nearly all that can be seen can be also felt, 
but sometimes, in case of difficulty, the hand 
may help the eye. This is especially the case with 
the movements of the chest. For this purpose, 
the hands must be placed symmetrically upon 
symmetrical parts. If at the apices, the thumbs 
should be placed together upon the sternum, and 
the fingers allowed to rest beneath the clavicles, 
or, in children^ the thumbs may be "^l^e^d m ^qy^- 
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tact upon the spine^ and the fingers bent over 
the shoulder, so as to rest upon the upper part 
of the chest in front. In either of these ways 
very slight differences in the amount of move- 
ment upon the two sides may be detected. 

The Widening of the Intercostal Spaces on in- 
spiration may be easily observed, by placing the 
hands upon the lower part of the chest or in the 
axilla and spreading the fingers so that they lie 
in the intercostal spaces. 

We are able in this way to determine : 

1. If the spaces be narrower or wider on one 
side than on the other ; 

2. If they be retracted or unduly prominent; 

3. If the expansion or widening on inspiration 
be sufficient in amount, and equal on the two 
sides. 

Abnormal Sensations. 

Occasionally the grating of Pleuritic Friction, 
{q. v,)y the wheezing of Ehonchus and Sibilus, 
{q, v,)y or the crackling of Crepitation, {q. v.), 
may be felt. 

VOCAL VIBEATIONS. 

If, while the hand is placed upon the chest, the 
patient be made to speak, the vibrations of the 
voice will be felt by the hand. They are called 
Voeal VibrationB, They may be also heard, if the 
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ear be placed upon the chest, as we shall see under 
" Auscultation/^ and then they are spoken of as 
Tocal Eesonance. There is no real difference 
between them except one of terms. We feel 
vocal vibrations^ and we listen to vocal resonance. 
As the ear is more sensitive than the hand, so we 
can occasionally hear the vocal resonance, when 
we cannot feel the vocal vibrations. This is 
especially the case in women and children, in 
whom the vibrations of the voice are not intense. 

The louder the voice, the deeper or more bass 
the tone, and the thinner the patient, the more 
easily will the vibrations be felt. The other con- 
ditions, which alter the vocal vibrations, will be 
discussed later under the head of " Auscultation,'* 
when we speak of vocal resonance. 

For the present it is sufficient to say, that the 
same want of symmetry in the physical signs, 
which we look for on inspection, is to be searched 
for also on palpation. It is this want of sym- 
metry, which is of the chief practical importance. 

Sense of Resistance, 

If the intercostal spaces be lightly tapped with 
the tips of the fingers over the upper part of the 
chest, a sensation of elasticity or springiness will 
be obtained. If, however, the same thing be done, 
where a solid organ lies beneath the chest walls ^ 
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as over the liver, the sense of elasticity will bo 
lost, and, in its place, the fingers will experience 
a feeling of resistance. 

The same thing happens, if the lung becomes 
solid, or if it be separated from the chest walls 
by changes in the pleura. To this feeling the 
name Sense of Eesistance is given. It is, how- 
ever, of no great practical importance. 

Where, in disease, there is a large collection of 
pus in the pleura, Fluctuation may sometimes be 
elicited in the usual way. It is not, however, at 
all common. 



SYNOPSIS. 

On Palpation, then, we proceed to count the ribs, 
and next to observe : 

1. The Shape and Movements of the Chest. 

2. The Vocal Vibrations. 

3. The Sense of Eesistance. 

4. Abnormal Sensations, when present, such as 
friction, crepitation, rhonchus, sibilus, or pos- 
sibly fluctuation. 
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PERCUSSION. 

By Percussion is meant the method of striking 
the walls of the body, so as to cause them to 
yield a sound. 

We must consider, then, 1st, the best way of 
producing sound by percussion, and 2ndly, the 
kinds of sounds, which may be produced, and what 
meaning and value we may attach to them. 

Percussion may be direct (immediate), when we 
percuss upon the skin directly, or indirect (me- 
diate), when we percuss upon something placed 
upon the skin. 

In the examination of the Chest Direct Per- 
cussion is not employed now except upon the 
clavicles and the spine of the scapula, where, 
from the absence of much covering, the sound 
produced is not interfered with. 

For Indirect Percussion we require : 1st, some- 
thing to strike with, and 2ndly, something to 
strike upon. 

Apparatus of various kinds has been devised 
for this purpose : — 1. Hammers, or, as they have 
been called, Plessors, of various sizes, shapes, and 
substances, to strike with. 2ndly. Flat plates, 
(Plessimeters) of metal, wood, or ivory, to strike 
upon. 
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These forms of apparatus have been almost 
entirely abandoned, and in their place we are in 
the habit of using the fingers of one hand, as our 
plessor, to percuss with, and one of the fingers of 
the other hand, as our plessimeter, to percuss 
upon. 

In this way we combine, with percussion, those 
sensations described in the previous chapter under 
the head of " Sense of Resistance." This method 
of percussion has been called Palpatory Per- 
cussion. 

The tip or pad of one finger, say the middle, 
is the head of the hammer, the rest of the hand, 
the handle. 

The blow should be Kght, but firm, produced 
by a free action of the wrist, as in playing octaves 
upon the piano. This is difficult to acquire, but 
can be well practised by placing the whole 
forearm, from the elbow to the fingers, flat upon 
a table and then percussing, the forearm bein^ 
firmly pressed down with the other hand, to keep 
it fixed, and to prevent its being raised from the 
table. 

The hammer of a piano forms the best illustra- 
tion of the kind of movement we require. When 
a note is struck upon the key-board, the hammer 
is driven sharply against the wire, but does not 
remain more than an instant upon it, quickly 
recoiling and leaving the wire free to vibrate. 
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This is what the hand should do. The finger 
should deliver a shorty sharp stroke^ and imme- 
diately return from contact with the chest. It 
will require much practice to get this proper 
moYement. 

Sometimes^ instead of the tip of one finger^ the 
tips of two or three are employed. This has no 
special advantage^ except^ that as the head of the 
hammer is broader^ a greater sur&ce is thrown 
into vibration^ and therefore the sound is some- 
what louder, but, if more fingers than one are 
used, care must be taken that the pads of the 
fingers are all upon the same level, so that they 
may all strike the chest at the same time. This, 
again^ can be practised best upon the table, by 
pressing first the tips of the fingers firmly down 
to get them level, then raising them, fixed in that 
position, and proceeding to percuss. 

In choosing a finger to percuss upon, one should 
Be selected which is not bandy, so that it may lie 
perfectly flat. It. matters little which is chosen. 
For convenience, it is generally either the index 
or the little finger. 

The object we have in view in percussing the 
chest is to throw into vibration the parts beneath 
the walls of the thorax. We must, therefore, avoid 
as much as possible all interference with these 
vibrations from the walls themselves. This we 
do by placing the finger upon whicb we ijercu&E 
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perfectly flat upon the chest, and exercising slight 
pressure, so as to condense the tissues imme- 
diately beneath. If the finger be placed loosely, 
instead of firmly, upon the skin, and still more if 
it be not in all parts quite in contact the percus- 
sion note will be impaired. 

In order that there may be as little of the walls 
as possible for the vibrations to pass through 
before reaching the organs beneath, we must per- 
cuss straight upon the surface, that is, perpendi- 
cularly to the walls and not in a slanting direc- 
tion. 

To sum up — 

1st. Our hands form our only apparatus. 

2nd. The finger percussed upon must be placed 
flat, and pressed firmly upon the chest. 

3rd. The blow must be from the wrist, light, 
short, firm, and delivered at right angles to the 
chest walls at the part percussed. 

Good percussion is difficult to acquire, but il5 
worth all the time and trouble spent upon it. 

Resonance and Bulneaa. 

When we percuss upon the walls of a cavity 
containing air, as, for instance, over a drum, we 
obtain a hollow or, as it is called, a resonant sound. 

When we percuss upon a solid mass, like the 
tlnck j^art of the thigh, the hollow sound is not 
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produced^ and the sound wliich is produced is 
called non-resonant or dull. 

Many varieties of resonance and non-resonance 
are described^ but it is sufficient for us at pre- 
sent to recognise the difference between sounds 
whicli are resonant^ and those which are non- 
resonant. 

Over the lungs the note is resonant^ because 
the lungs contain air. Over a solid organ^ such 
as the liyer^ the note is non-resonant or dull. 

The Size of the Lungs, 

We are now in a position to apply these facts 
practically. 

How large are the Lungs ? This is naturally the 
first question of importance^ and percussion alone 
enables us to answer it. For the lungs are in 
direct relation with solid organs^ and^ where these 
are, the note, which over the lungs has been 
resonant, will become non-resonant or dull. If we 
mark upon the skin of the chest the places where 
this occurs, we obtain certain lines. These are 
called Sur£Ekce Markings, or Medical Landmarks. 

These landmarks indicate certain relations in 
which the organs stand to the outer parts of the 
body. They must not be confounded with the ana- 
tomical boundaries, sizes, and shapes, of these dif- 
ferent organs^ with which they only apTpTOi8icQa»\fe\:5 
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correspond. For example, the surface-markings 
of tlie heart enclose a space (the cardiac area), 
which is small compared with the real size of the 
heart {jig, 10), but it is of the greatest importance 
for the reason that, so long as the organs in 
immediate relation with the heart are normal, the 
space varies in size and shape in direct proportion 
with any change in the heart itself. 

The medical landmarks and anatomical boun* 
daries are therefore not the same thing, and though 
closely related must not be confused one with the 
other. 

The Boundaries of the Lungs, 

The lungs are in close contact with the ribs 
along their whole length. 

These are, therefore, their natural External 
Boundaries. 

The apex of each lung rises as a blunt cone 
into the neck as far as an inch and a half above 
the clavicle. The curved line, which corresponds 
with the apex and sides of this cone, can be easily 
percussed out, and gives the Upper Boundary. 

The edges of the lungs approximate anteriorly 
beneath the manubrium stemi, and come in con- 
tact at a point corresponding with the junction 
of the second costal cartilage with the sternum ; 
they remain in close approximation down as far 
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as the level of the fourth costal cartilage. From 
this point the anterior margin of the right long 
continues onward down to the bottom of the 
sternum, sloping slightly away to the right side, 
while that of the left bends sharply away to the 
left side, to a point about two inches and a half 
from the bottom of the sternum. This leaves a 
roughly triangular space between the two lungs, 
in which part of the pericardium is uncovered. 
It corresponds with the area of cardiac dulness. 
{q. v.). 

The Middle Boundary cannot be determined by 
percussion for this reason. The sternum is a 
solid bone, which lies for some distance in close 
relation with the lungs. When, then, it is per- 
cussed, even in a part, where only solid structures 
lie beneath, as under the upper part of the manu* 
brium, or under the lower part over the heart, the 
vibrations are transmitted to those parts which 
lie over the lungs, and so to the lungs themselves, 
and, in consequence, the note in any part of the 
sternum will be equally resonant. 

The Lower boundary is of course the diaphragm, 
but this is too thin to define by percussion, so 
that we can determine its position only by means 
of the organs in relation with it ; these are, the 
liver, the stomach, and the spleen. Two of these 
organs, the liver and the spleen, are solid bodies, 
Bvd will give^ therefore, a non-resonant soundr 
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The stomach contains air^ and will^ therefore^ give 
a resonant sound. 

Percussion will enable us^ then^ to determine 
where these organs are^ and in this way where 
the diaphragm is. On the right side the termi- 
nation of the lungs wiU be marked by a line 
of non-resonance^ or dulness^ corresponding with 
the liyer^ and on the left side by a line of altered 
resonance corresponding with the stomach, and 
by a line of dulness corresponding with the 
spleen. 

Before, then, we can determine how large the 
lungs are we require to know what the upper 
boundaries of the liver, stomach, and spleen are 
in health, i.e. the surface-markings corresponding 
with these organs.* 

The Sv/rface-Marhings of the Liver. 

If a piece of string be taken and one end of it 
be placed upon the apex of the heart, i.e. in the 
fifth left intercostal space, one inch inside the 
nipple line, and the rest be carried almost hori- 
zontally, but with a slight inclination downwards, 
round the right side of the chest to the spine, 
this will represent the surface-marking usually 

* In ordinary respiration the lungs do not quite come up to 
the edge of the pleura ; the small space left is called the com' 
plemental space. 
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described as the Upper Boundary of the Liver. 
It will correspond, in the right nipple line, with 
the upper border of the sixth rib, and, as the 
ribs are curved downwards, it will cut the eighth, 
ninth, and tenth ribs as it passes backwards. 

This line marks the limit of absolute dulness, 
for, as the liver rises anatomically above this liiie 
deeper in the chest, forcible percussion will give 
a note of impaired or defective resonance, often 
as much as an inch higher. 

This is the normal position during ordinary 
respiration, when the chest is moderately dis- 
tended with air, and the breathing quiet. It may 
be about an inch higher on forced expiration, or 
an inch lower on forced inspiration ; this line is 
the same whether the patient be standing erect or 
lying upon the back. 

While speaking of the liver it will be conve- 
nient to complete the description of the hepatic 
area. 

The greater part of the right lobe of the liver 
is concealed under cover of the ribs on the right 
side, and part also of the left lobe is beneath the 
ribs on the left side (fig. 10). In the epigas- 
trium part of the right lobe and part of the left 
are exposed, with the notch, which usuaDy lies 
almost in the middle line, about half way between 
the umbilicus and the junction of the sternum 
with the xiphoid cartilage. 
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The liver passes under cover of the ribs on the 
right side just in the nipple line. This corre- 
sponds nsaaUy with the tip of the eighth costal 
cartilage. 

The Lower Boundary of the liver^ then^ on the 
right side^ is continuous posteriorly with the edges 
of the costal arch^ and comes out from under the 
ribs in the right nipple line. It then extends 
across the abdomen in a double curve^ inter- 
rupted by the notch to the apex of the heart 
(Ji^. 10). 

As the anterior part of the liver overlaps the 
stomach and transverse colon^ the transmitted 
resonance makes it generally very difficult to 
ascertain exactly by percussion the lower border 
of the hver, and it is usually more easily fixed by 
palpation. 

The liver is most conveniently measured in the 
nipple line. In this line the TTpper Boundary 
should be at the level of the upper border of the 
sixth rib^ and the Lower should cut the margin 
of the costal arch. Just outside this part (i.e. at 
the tip of the ninth rib) is the position of the 
gall-bladder. 

The vertical measurement of the hepatic dul- 
ness in the nipple line is^ in the adult^ on the 
average four inches. 
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The Surface^Marhinga of the Spleen. 

The Splenic Area is ronglily oval in shape^ and 
dull on percussion. It extends along the tenth 
rib as its long axis, firom the posterior axillary 
line, forwards and downwards, for about two 
inches and a half. Its transverse diameter 
reaches above to the ninth rib, and below to the 
eleventh rib. 

This area cannot, however, always be dis- 
tinctly made out in adults. It is more easily' 
determined in children. This is due probably to 
the fact that the ribs are softer and less rigid, 
and do not, therefore, transmit the resonance so 
readily from the adjacent lungs. 

The Sufface-Marhinge of the Stomach. 

The area of Stomach Besonance (Traube's zone) 
extends from the apex of the heart {i.e. the edge 
of the left lobe of the liver) to the tip of the 
tenth rib. 

It is semicircular in shape, the diameter being 
the edge of the ribs, and measuring about six 
inches. Its depth is about three inches. 

The stomach extends, of course, much farther 
than this, across the epigastrium, beneath the 
margin of the liver {fig. 10), and, like the 
colon, which lies in immediate relation with it 
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below, will give a resonant sound there, bub it is 
only the limited area described above, which, in 
the examination of the chest, is spoken of as the 
area of stomach resonance. 

The boundaries of the stomach and spleen are 
not so constant, or so easy to determine, as those 
of the liver, but they are also not of so much 
importance, for the liver reaches so far to the left 
side, thab its boundaries, taken in conjunction 
with the cardiac dulness, are enough to fix, with 
sufficient accuracy for ordinary purposes, the size 
of the left lung. 

We have now ascertained the position of the 
diaphragm, and we know, that all that is above 
this should be occupied by lung, except in the 
mediastinum, where the heart and great vessels 
lie. In health we need consider nothing but the 
heart, for the rest of the mediastinum gives, as 
the lungs do, a resonant note on percussion. 

The Area of Cardiac Dulness is roughly tri- 
angular in shape, and corresponds with the.space 
exposed by the left lung as it recedes from the 
right. It is represented on the diagram, (g^. v), 
and will be found fully described later. 

The Surface-Marhrngs of the Lungs, 

These are as follows : 

The TTpper. A curved line, the apex of which 
reaches one inch and a half above the clavicle. 
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The Anterior. 

(a) On the Bight Side, the middle line of the 
sternnm^ from the level of the second costal carti- 
lage to the base of the xiphoid cartilage. 

{h) On the Loft Side, the middle Hne of the 
sternum^ from the level of the second to the level 
of the fourth costal cartilage^ and thence to the 
apex of the heart. 

The Lower. 

(a) On the Bight Side, the upper border of the 
liver. 

(b) On the Left Side, a line drawn from the 
apex of the heart along the upper border of the 
stomach resonance and the splenic dulness. 

The Posterior. 

1. A Vertical Line drawn on each side one inch 
from the dorsal spine. 

2. A Horizontal Line drawn outwards on each 
side from the eleventh dorsal spine. This, on 
the right side, is continuous with the upper 
boundary of the liver. 



ALTERATIONS OP BOUNDARIES. 

In disease the lungs rarely remain of their 
normal size. They are either larger or smaller 
than they ought to be. These changes, though 
generally evident on inspection and palpation. 
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are most distinctly indicated by alterations in 
the boundary lines. 

Tbe diaphragm is freer to move than any part 
of the thoracic walls^ and changes in its position 
are often among the earliest evidences of changes 
in the lungs. This can be recognised only by 
percnssion. Hence the importance of deter- 
mining as early as possible in our examination 
of the chest the position which the diaphragm 
occupies. 

Symmetrical Changes, 

Where the lungs are Symmetrioally Enlarged, 
as in the disease called emphysema^ there may or 
may not be visible enlargement of the thorax^ 
but there will always be displacement of the 
diaphragm. The diaphragm will stand lower 
than it ought, often a whole interspace too low. 
The cardiac area will also be smaller than it 
should be ; for the lungs, as they enlarge, cover 
up that part of the prsBcordium which, in the 
ordinary condition, is exposed. 

The percussion signs, then, of emphysema 
show displacement downwards of the diaphragm, 
and diminution in size, or absence of the cardiac 
dulness. 

Where the lungs are Symmetrically Contracted, 
as often happens in old age (senile emphysema), 
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DiBigram Bhowing the boundnriu of tbe loDgs in a • 
bilateral coatraction of tlie lacgs {senile emphysema). 
The white dotted Line ihawa the normal boaadmrie*. 
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the diaphragm will stand at a higher level than 
normal. It may be a whole intercostal space 
too high^ and^ in like manner^ the praBcordiom 
will be more uncovered than usual^ and the area 
of cardiac dulness larger than normal. 



Unsymmetrical Changes. 

If the changes be limited to one side^ the 
diaphragm on that side will be displaced. If 
lung on that side be larger^ the diaphragm will 
stand lower^ if smaller^ it will stand higher. 

Where a part of one lung is contracted, as 
after pleurisy, or where a large cavity has formed 
in it, the opposite lung, if it has remained 
healthy, often undergoes compensatory enlarge- 
ment. This has received the name of Compen- 
satory Hypertrophy.* As the one lung is much 
smaller, and the other much larger, than it 
ought to be, we shall have evidence of a great 
dislocation of the boundaries as is shown in 
fig. 14. 

A similar extreme dislocation of boundaries is 
seen in cases where one pleural cavity is greatly 
distended with air, as in pneumothorax {fig. 15), 

* This is also spoken of as compensatory emphysema, but, as 
there is no true emphysema, this term is misleading, and should 
not be used. 
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Fia. 14. 




Diagram showing the displacement of the boundaries in a 
case of contraction of the left long, with compensatory hyper- 
trophy of the right. 
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or with fluid, as in pleuritic effusion {fig, 16). 
In these cases, not only is the diaphragm pushed 
down as far as it can go, so as to become 
sometimes even concave instead of convex above 
and to project below the ribs, but the lateral 
boundaries are also dislocated &r over towards 
the unaffected side. 

This we determine by an extension beyond the 
sternum, in the one case {pneumothorojac) of the 
area of resonance, and in the other {plev/ritie 
effusion) of the area of dulness. 

In cases of pneumothorax, however, in which 
there is free communication between the air inside 
the pleura and that outside the body, either 
by a large opening through the chest-walls or 
through the lung, and where, consequently, 
there is no distension of the pleura, i.e. no pres- 
sure in the pleura, there is still considerable dis- 
location of boundaries. 

This is due to the elasticity of the lungs, the 
lungs on each side contracting, and that on the 
sound side dragging over towards itself the 
mediastinum and the organs in it. 



VAEIETIES OP PEEOUSSION SOUND. 

Hitherto we have considered percussion only as 
the means of determining the size of the lungs. 
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we must now consider how it enables us to deter- 
mine the conditions in which the lungs are. 

Wherever the lungs are, the percussion note 
should be resonant. The amount of resonance 
will vary within wide limits, even in health, in 
different individuals. It will depend in great 
part upon the amount of skin, fat, and muscle 
which covers the ribs, i.e. upon the thickness of 
the walls of the thorax, and will therefore be less 
in fat than in thin people. Even in a perfectly 
healthy chest the resonance varies in different 
parts, being greatest in the axilla where there is 
least to interfere with the percussion sound. 

But, making allowance for all this, the reso- 
nance may be greater or less than it ought to be. 
In emphysema, where the vesicles of the lungs 
are dilated and the walls thinned, where, there- 
fore, there is relatively more air and less solid in 
the lung, the note becomes deeper, more hollow- 
sounding, more drum-like. This is called Tym- 
panitic Besonance, and resembles the note which 
may be normally obtained on percussing over the 
stomach. 

A variety of tympanitic percussion is not un- 
common in cases, where air-containing lung tis- 
sue intervenes between the chest-walls and some 
solid mass more deeply seated, as, for instance, 
deep-seated pneumonia, or a tumour, or even 
occasional]/ fluid effusion in tide ^levjiT^. 
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DUgnm ihoving the ilUplaiMiiients prodnc«d bj a luge 
effusion into the right pleanl cevit;. 

The bUck area represents the abeolnte dulneu of the fluid. 
The heart is displaced so that the apex Is ontiide the left 
nipple line. The liver is depressed and twisted, so that the 
notch is nearl; under the margin of the left eoettl arch 
instead of being in the middle line. 

The white line indicates the probable position of the upper 
border of the Iirer on the right side, end of the edge ot the 
right pleara on the left side. 
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It is probably due to the relaxation of the 
lung tissue/ I.e. the loss of its normal tension and 
tone above the parts diseased. 

A similar hyper- resonance is not rare in acute 
fevers^ and has probably the same causation and 
explanation as that loss of tone in the intestines^ 
which gives rise, under similar conditions, to 
tympanites. 

For the opposite condition, in which there is 
less air and more solid relatively in the lung, 
there is no distinctive name, but the percussion 
resonance is spoken of as Impaired or Deficient. 

Many other varieties of resonance have been 
described and various names given to them, but 
they are not really required in actual practice. 

For ordinary purposes the following four terms 
are all that are necessary : 

1st. Tympanitic. 

2nd. Normal. 

3rd. Impaired.* 

4th. DulL 

One other named variety of abnormal percus- 
sion sounds must be referred to. This is the 
Cracked-pot Sound (bruit de pot f ^1^) . This is a 

* Boxy is a term often used. The term coDveys much what 
the sound of percussion suggests. It is as though we were per- 
cussing an air-containing chamber with dense and rigid walls 
like a box, and it corresponds frequently with such a condition^ 
jpathologically. 
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jarring or jangling sound, like that produced 
when a cracked china bowl is struck. 

It is not uncommQn in cases of phthisis over 
superficial cavities in the lung, and it is best 
eUcited by forcible, sharp percussion, the patient 
having the mouth wide open and breathing 
quietly. It is not constant in phthisis, nor is it 
by itself any sign of disease of the lungs, for it 
is not rare in children with healthy chests, 
and may be produced in adults sometimes, where 
air-containing lung tissue lies between the chest- 
walls and some solid mass, either a patch of pneu- 
monic consolidation, a tumour, or occasionally 
even an enlarged heart. 

It is supposed to be due to the sudden forcing 
out by percussion oif a stream of air from a por- 
tion of the lung into the bronchial tubes, and can 
be imitated fairly well by clenching the palms of 
the hands loosely together, and striking them 
sharply upon the knee. 

Want of Symmetry on Percussion. 

Fortunately, it is not for the most part an 
increase or a decrease in tone, as compared with 
an ideal typical standard, which we have to 
recognise, but, as on inspection and palpation, 
so also on percussion, it is for a want of symmetry, 
/,^. /or a difference between corresponding parts on 
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the two sides^ that we look as evidence of disease. 
If^ in symmetrical parts of the chesty the percus- 
sion resonance is not also symmetrical^ but there 
is a difference between the two sides^ it is cer- 
tain that some change has occurred in the parts 
beneath. 

The only place in health in which want of 
symmetry is observed, with the exception of the 
cardiac area, to which reference has been already 
made, is at the right apex. There the lung is 
thicker, stumpier, and is more encroached upon 
by the large vessels than on the left side. Con- 
sequently, there is often a slight impairment of 
percussion here, as well as also, on palpation 
and auscultation, a slight increase in the amount 
of the vibrations of the voice and of the breath 
sounds. 

The difference is, however, slight, and the 
same amount of difference on the left side would 
be evidence of disease. It is necessary to refer 
to this, although it is not likely to create dijKculty 
in ordinary cases. 

Wherever the percussion note is unsymmetrical, 
there is, with the previously mentioned excep- 
tions, some change in the condition of the part 
beneath, namely, in the lungs or in the pleura. 

Under auscultation we shall learn how to 
determine which of these it is. 

For the present it is sufficient to note that by 
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means of percussion we can establisli two sets of 
most important facts about tlie lungs. 

1. Their extent and their relation to adjacent 
organs. 

2. Their condition, whether healthy or not. 
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SYNOPSIS. 



On percussing a chesty it is most important to 
proceed systematically. 

1st. We must determine the actual boundaries 
of the lungs, mark them carefully, and compare 
them with those, which, we know, ought to be 
found in health. 

2nd. We must percuss the symmetrical parts 
of the chest in order, from above downwards, 
comparing one side with the other ; 

1. The supraclavicular 
regions; 

2. The clavicular re- 
gions; 

I. In front, < 3. The subclavicular re- 

gions; 
4. The mammary and 
infra-maxnHSy re- 
gions ; 
II. Laterally, 5. The axillary regions ; 

6. The suprascapular re- 
gions; 

7. The infrascapular re- 
gions; 

8. The interscapular 
spaces. 

If these be all symmetrical, the lungs and 

pleura are probably healthy. If not, we shall 

then proceed to ascertain what is wrong by 

hiTther examination. 



III. Posteriorly, -< 
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AUSCULTATION. 

Under this head we place all facts, which we 
can ascertain by placing the ear upon the chest, 
and listening to the sounds produced. These 
are of two kinds. 

1. The sounds produced by breathing. 

2. The sounds produced by the voice. 

Apparatus. 

For the purposes of auscultation apparatus is 
not generally necessary, though it is convenient. 

Stethoscopes (stethos the chest, skopein to 
examine) have been devised of all kinds, some 
solid, some hollow, and made of metal, wood, 
ivory, or other substances, of various sizes and 
shapes. Habit will accustom us to all, and, 
except for convenience, we might do without 
any. 

The stethoscopes in use at present are of two 
kinds, the single, for one ear, and the double, 
for both ears, the binaural. 

It is best to commence with the single stetho- 
scope. 

The single stethoscope consists of a cylinder, 
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nsnally of some tough or light wood, six or eight 
inches in length, with a broad, flat end on which 
to place the ear, and a narrow end to be placed 
upon the chest. It is usually perforated by a 
hole running from end to end {fig. 17). 

In chosing a stethoscope the chief points are 
these : — ^The broad part should be of such a size 
and shape that the ear may rest comfortably 
upon it. The small end should not be more than 
about three quarters of an inch in diameter. It 
should have broad, flat, and rounded edges, so 
that it may not pinch or cut the skin, when it is 
placed upon it. 

Let us suppose, that we are going to examine 
the chest with the left ear. 

The stethoscope is taken in the right hand near 
its small end, and placed upon the part we wish 
to examine, so that this is everywhere close upon 
the skin, care being taken that nothing is in 
contact with the stethoscope or moving upon the 
walls of the chest. The chest, if possible, should 
be bare. 

The left hand is laid upon the shoulder or back 
of the patient, and the left ear placed upon the 
ear-piece of the stethoscope. The right hand 
may then be taken away, and the stethoscope 
will be supported between the ear and the chest. 
No more pressure should be exercised than is 
required to keep the stethoscope in position. 
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The hand upon the shoulder will keep the 
patient steady and will prevent the exercising 
of more pressure upon the stethoscope with the 
head^ than is necessary to keep it in its place. 

In examining a patient^ it is most important to 
be in a comfortable position, otherwise the patient 
will be probably uncomfortable also. 

Fig. 17. 




The single stethoscope. 

Binaural stethoscopes are now much used 
(fig. 18). They are convenient especially for the 
examination of patients in bed, but they are not 
the heat to begin with, as it is difficult at first 



THE LUNGS. AUSCULTATION. 



68 



to distinguisli the soands produced in the stetho- 
scope^ from those produced in the lung, and they 
have this practical disadvantage, that the chest- 
piece must be placed directly upon the skin, for 



FiQ. 18. 





Binaural stethoscopes. 

even a covering of thin gauze is sufficient to inter- 
fere greatly with the transmission of the sounds. 
The differential stethoscope, in which there are 
two chest-pieces with separate tubes, is not much 
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employed at present, and has, I tliink, no special 
advantage. 

The simplest instrument is the best to begin 
with, and we shall use the single stethoscope 
such as is shown in^. 17. 



THE AUSCULTATION OF THE VOICE. 

We will deal with the voice sounds first, 
because they are less difficult to explain. 

Vocal Resonance. 

The vibrations of the voice are produced in the 
larynx and mouth ; the musical note at the vocal 
cords, the words in the mouth and pharynx. 
The vibrations are propagated thence in all direc- 
tions — outwards through the mouth, and back- 
wards along the trachea and bronchial tubes. It 
is well to select some simple sound for the patient 
to produce, and to use it constantly, such as the 
long vowel ^^ah!'^ or a repetition of the same 
sound, as in '^ ninety-nine." 

When now the stethoscope is placed over the 
larynx, and the patient speaks, we hear the voice- 
sounds with an intensity which is almost painful. 
If the stethoscope be placed lower down upon the 
tr&chea^j we hear them less loudly, and over the 
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alveoli of the lung^ thougli still audible^ they are 
much diminished in intensity^ have lost their 
clearness and sharpness^ and have become hum- 
ming or muffled. 

To the vibrations of the voice which we hear 
the name Yocal Besonance is given^ to distinguish 
them from the vibrations which we feel, and which 
are called vocal vibrations. 

Vocal vibrations we feel {Palpation). 

Vocal resonance we listen to {Auscultation). 

Varieties of Vocal Besona/nce. 

The vocal resonance over the vesicles of the 
lung receive the name of pulmonary, muffled, or, 
better. Vesicular resonance. Over the larynx it 
is called Laryngeal, and over the trachea Tracheal, 
while that which is intermediate between tracheal 
and vesicular is called Bronchial, and bears also the 
name Bronchophony (phone, voice). 

These terms are purely conventional and do 
not admit of accurate definition. 

The classification is anatomical, and as the 
trachea, for example, passes into the bronchi on 
one side and the larynx on the other, so will the 
varieties of tracheal resonance pass insensibly 
into bronchial or laryngeal. 

By laryngeal, tracheal, bronchial, and vesicular 
resonance, therefore, is meant resonance of such a 
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kind as is heard in health over these parts re- 
spectively of the respiratory tract, and, when 
these terms are used in reference to disease, it is 
not meant, that we have necessarily an entirely 
new sound such as is never heard in health, but 
that sounds, which in health ought only to be 
heard in particular places, are in disease heard 
somewhere else, where they ought not to be heard. 
The sounds of disease are for the most part not 
so much abnormal sounds, as normal sounds heard 
in abnormal places. 

Fortunately it is not so much the name we 
give to these sounds, as the fact itself, which is 
important for the purposes of diagnosis. 

If, where we should only hear vesicular reson- 
ance, we do not hear it, but some other kind of 
resonance, whatever name we call it by, we know 
the lung to be in an abnormal condition. 

The vibrations of the voice are carried, not by 
the walls of the tubes, but by the air within them. 
This we know to be the case, because, when the 
column of air is broken by either a foreign body 
sticking in a bronchus or by the tubes being filled 
with mucus, we find that the vocal resonance is 
lost in the corresponding part. 

Every time these tubes divide the vibrations 

are in part dispersed and lost, and where they 

finally split up into the numerous vesicles of the 

lungSj this dispersion becomes so great that but 
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little af the original vibrations is left to pass on to 
the walls of the chest. 

How much the alveolar tissue of the long is 
Capable of diminishing sound is clearly demon- 
strated in the case of emphysema^ where the 
enlarged lung comes forward and covers up the 
hearty muffling the heart sounds* to such an 
e^ent as to make them almost inaudible. 

Hardly anything can muffl:e sound better than 
a pillow^ though the actual amount of solid sub- 
stance it contains is small. The conditions are 
much the same in the lungs, viz. relatively large 
air spaces separated from each other by thin, 
irregular septa (the feathers). 

The amount of vocal resonance differs much in 
different individuals. This depends in chief 
measure : 

1st. Upon the loudness of the voice, ue. the 
amount of sound produced : 

2n:d. Upon the depth of the voice, for the 
deeper the Voice is, the coarser are the vibrations ; 
hence in women and children they will be more 
difficult to hear (as they are also to feel) than in 
men : 

8rd. Upon the thickness of the walls of the 

* It is not uncomin9n under these circumstaDces for a dia* 
gnosis to be made of a' weak heart, thbdgh the cause of the 
weak heart-sounds lies not in the heart but in the lungs. 
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chest. Thus the vibrations are often difficult to 
detect in very fat people, or where the skin is 
oedematous, &c. 

When the vocal resonance is listened to over 
a portion of consolidated lung, the vibrations are 
sometimes carried with unusual distinctness along 
the stethoscope into the ear, so that not only the 
vibrations of the voice, but even the words, are 
very distinctly audible. This is called Pectori- 
loquy or Direct Yocal Besonanoe. It is a variety of 
bronchophony. 

In bronchophony there is an increase in the 
transmission of the voice or vocal sounds. In 
pectoriloquy of the speech or articulate sounds. 

When the lungs are consolidated, or where 
there are large cavities in them, the Heart 
Sounds, like the vocal vibrations, are often carried 
with unusual loudness to the ear, and we speak 
of them as unduly audible. 

In children The Cry is as useful as the voice in 
adults, and the same changes in resonance occur 
in it. 

Often, instead of speaking out loudly, the 
patient is made to whisper. The Whisper Sounds 
undergo changes similar to those of the vocal 
sounds. They may be diminished or increased. 
Thus, we speak of Bronchial Whisper or Whisper- 
ing Bronchophony, of Whispering Pectoriloquy, 
and of Cbremons or Amphoric Whisper. 
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It has been stated that whisper sounds provide 
an easy means of distinguishing between an 
effusion of pus and an effusion of serum into the 
pleural cavity, the whisper sound being distinct 
when the effusion is serous, and absent when it 
is purulent. This is not correct. 

When the stethoscope is placed over a part of 
the chest where the lung is sohd, and the observer 
speaks, the resonance of his own voice is some- 
times loudly heard in the ear which rests upon 
the stethoscope. This has been called Auto- 
phony [Autos, own; phone, voice). Its exact 
physical causes are not understood, but it is, so 
far as is known, only met with over consolidated 
lung. 

It remains to speak only of one other term often 
used, viz. ^gophony. This is a peculiar tremu- 
lousness, which is added to the vocal vibrations, 
and which has been compared to the bleating of 
a goat, whence the name was taken. It is heard 
in cases of moderate pleuritic effusion at the 
upper level of the fluid, and usually only poste- 
riorly at the inferior angle of the scapula. Occa- 
sionally a somewhat similar tremulousness is 
heard just above pneumonic consolidation at the 
base of the lung. 

^gophony is supposed to be due to the irre- 
gular conduction of vocal vibrations through 
lung tissue which is irregularly comi^ressed and 



70 HOW TO BXAMINB THE CHEST. 

collapsed, as it lies just above the fluid. Tliis 
sound is of doubtful practical importance. 



THE SOUNDS OP BREATHING. 

What has been said of the sounds of the voice 
is true also to a great extent of the sounds of 
breathing. 

If the stethoscope be placed upon the l8i<rynx 
and the patient breathe in and out, sounds will 
be heard both on inspiration and on expiration. 
These sounds are produced in great measure like 
the sounds of the voice by vibrations set up in 
and round the glottis, and like them they travel 
in all directions, outwards through the mouth 
and inwards towards the lungs, and as they 
travel backwards they will be progressively 
diminished in intensity, until over the vesicles 
but little of them is heard. 

Now, if we compare the breathing over the 
larynx with that over the vesicles, we shall 
notice that not only is there a difference in loud- 
ness, but that there is also an alteration in 
character. 

The Sounds at the Larynx are clear, harsh, and 
double j both inspiration and expiration are loud, 
and equal in loudness and duration. 

Over the Vesicles the sound is feebler and has 
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lost its clear cliaracter. It has become^ like the 
voice sonnds, muffled, and instead of two sounds 
one only is audible. Expiration is absent, or if 
not entirely absent, is only to be heard &intly and 
with difficulty. 

As in the case of the voice sounds so with the 
breatlung sounds a classification can be made 
into 

Laryngeal. 
TracheaL 
Bronchial. 
Tabular. 
Vesicular. 
Again, this is a purely anatomical classification, 
and we mean by these terms, when we are 
speaking of disease, that the respiratory sounds 
audible resemble those heard in health either in 
the larynx, trachea, l3ronchi, smaller tubes, or 
vesicles. 

If we are in doubt what name to give to 
a particular kind of breathing we should com- 
pare it with that heard 'over different parts of 
the respiratory tract, and give it the namd of 
that part to which it bears the greatest resem- 
blance. 

Stridor is a peculiar variety of laryngeal or 
tracheal breathing. It is pathognomonic of 
narrowing or constriction of some part of these 
tubes. It is a loud, harsh, see-saw, double 



HOW TO tUjaSE THI OHEST. 




Show* tba poiitioa of the traehea and bronehi behind. 
The circlM mark the ipota where bronchUl breathing is often 
heard in a bealtbj eheat. 
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grating sounds audible at a distance from the 
patient and associated nsnally with dyspnoea. 
The cough in these cases is also usually croupy, 
or as it is called brassy. The constriction is most 
commonly produced by the direct pressure upon 
the trachea of an aneurysm or tumour^ but it may 
have its seat in the larynx in consequence of 
local changes there, as in croup in children, or 
in stenosis or tumour in the adult. 

The larynx and trachea are superficial but the 
bronchi are deeply placed. Bronchial breathing 
may sometimes be heard normaUy in front under 
the first piece of the sternum, and behind either 
upon the second dorsal spine or right and left of 
the spine an inch or two lower in the interscapular 
spaces [fig, 19). 

Vesicular breathing is soft and muffled in 
character, and consists almost entirely of an 
inspiratory sound, expiration being either quite 
inaudible, or very faint. 

The sound is made up of two parts. 

1. The sound which is conducted along the 
bronchi and smaller tubes and modified by having 
to pass through the vesicles. 

2. A sound produced in the vesicles by the 
air as it passes into them from the small air 
tubes. 

Whatever explanation is given of its produc- 
tion^ the sound itself is charactemtic* 
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What it ia, however, cannot be taught by 
description. It must be learnt by observa- 
tion, . , 

: Vesicular breathing is, as has been said^ 
marked off from. ^11 other kinds by the absence 
or great enfeeblement of the expiratory sound. 
If this be faintly audible, we approach the kind 
to which the name tubular is given. If it be as 
loud and long as inspiration and haye a high 
harsh pitch, such as we hear occasionally oyer 
the bronchi at the places named, we should call 
it bronchial, x 

. In bronchial breathing the sound resembles 
that produced, by the mouth when placed in the 
position to pronounce the guttural " ch." 

In tracheal breathing the sounds, both of 
expiration and inspiration, approach more nearly 
'^ ah,*' and in laryngeal "au.** 

Cavernous and amphoric breathing are not 
audible anywhere in health. They approximqite 
in character to the laryngeal sound^ but have in 
addition a greater hollowness, and^ in the case 
of-wnphoric breathing, certain superadded semi- 
musical (consonant) spunds, such as those heard 
on breathing into sb jug {amphora), from which 
the name is taken. 

Sometimes the breathing sounds over the 

vesicles are normal, so far as their character 

S'oeSj z.e, they are vesicular, but their rhythm is 
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idtered. They have become jerky, interrupted 
(Saccadee), wavy. 

The cause of this alteration of rhythm may 
vary. 

It may be due to irregtdar action of the muscles, 
either in consequence of some change or defect 
in the muscle itself, or, as is more common, in 
consequence of irregular nervous action. Hence 
it is very common in nervous and hysterical 
patients. 

Or its cause may lie in the lung itself, and be 
due to imperfect and irregular expansion of the 
lung tissue. Hence it is often met with in the 
early stages of consolidation of the lung. 

Such alterations in the rhythm of respiration 
are usually unsymmetrical and are to be dis- 
tinguished from those symmetrical abnormalities 
which are due to irregular respiratory movements 
as in sobbing, sighing, coughing, &c., in which 
the whole rhythm may be much altered, through 
the action of the nerve centres as in Cheyne- 
Stokes breathing {q.v.). 

Variations in the breathing sounds depend 
upon the same conditions as those of the voice 
sounds. 

Energetic breathing increases the loudness, 
and if it be violent, we often get over the vesicles 
both inspiration and expiration audible. This 
has received the name of "puerile breathing," 



76 HOW TO EXAMINE THE CHEST. 

because it is so commonly heard In children, 
even with perfectly healthy chests. It corre- 
sponds very closely with the tubular breathing 
previously described. 

By some authors bronchial is used as a general 
term, to mean simply that the breathing sounds 
are altered from health, and are exaggerated or 
increased. This double use of the term produces 
great confusion. Bronchial is by most writers 
used in its anatomical signification as it has been 
here described, to signify a particular kind of 
altered breathing which is very characteristic. 

This is the only reasonable use of the term. 
If the mere fact that the breathing sounds are 
altered or exaggerated has to be expressed with- 
out specifying in what particular respect, for the 
sake of clearness it is best to say so simply, and 
to use the term " altered " or " exaggerated,*' 
which states general facts and leads to no mis- 
understanding. 

It is quite unnecessary to construct minute 
definitions of the various terms used. The only 
intelligible interpretation is the anatomical one, 
and it would be well to agree to use the terms 
only in this sense, recognising that as the parts 
of the respiratory tract pass without distinct 
limitation into one another, so, too, will the 
varieties of respiratory sounds. 

It 18 good, however, to retain these separate 
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terms as indicating roughly tlie amount and kind 
of change which the lung has undergone. 



USE OF THESE FACTS IN DIAGNOSIS. 

Let US inquire now what use we can make of 
these facts for the purpose of diagnosis. 

The sounds produced at the larynx, whether 
by the voice or by breathing, are transmitted, as 
we have said, almost entirely by the air column 
in the trachea, bronchi, and smaller tubes to the 
vesicles of the lungs. They then cross the two 
layers of the pleura to reach the chest walls, and 
through these are conducted to the ear. 

Along their whole course they are progres- 
sively diminished; 

1st. Every time that the air-tubes divide, and 
especially by their terminal expansion into the 
vesicles ; 

2ndly. As the vibrations pass from the vesicles 
to the pleura and chest walls, and thence along 
the stethoscope to the eaa*. 

We may regard all these parts, viz. the air- 
vesicles, the pleura, and the chest walls as so many 
obstructions placed in the way of the vibrations. 

Any alteration in these parts will change the 
transmissibility of the vibrations. It may make 
them more easily or less easily heard, and we 
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shall speak tlien of the voice or breathing 
sounds/ 

1. As Increased, i,e. more intense than normal^ 

2. As Diminished, "{i.e. less intense than 

3. As entirely absent, J normal, 

And lastly, as Modified {e.g. in segophony) . 

If, for instance, the walls be very thick, as in 
fat persons, or where the subcutaneous tissue is 
cedematous, a greater obstruction will be offered 
to the vibrations, and they will be diminished. 

K we lay outside the walls of the chest several 
folds of cloth, we place a fresh obstruction in the 
way of the vibrations, and they are therefore 
diminished. 

If we take a water cushion and lay it upon the 
chest, the vibrations then cease to be audible, 
and become completely absent. The effect would 
be the same, if we could place the water cushion 
inside the chest walls, i.e. in the pleural cavity. 

In many forms of disease of the pleura this is 
exactly the condition which is produced. An 
effusion of fluid takes place into the pleural sac, 
and we have our water-bag inside the chest. 

In other cases the pleura itself becomes much 
thickened, but in both cases alike a fresh ob- 
struction is offered to the passage of vibrations, 
and they will be either much diminished or com- 
pletely absent. 
On the other h&nd, we have learnt that it is the 
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breaking up of tlie air-tubes into the vesicles of 
tbe lung which muffles most the vibrations in 
health, for they haVe to pass through a most 
heterogeneous body formed of numerous irre- 
gular air-chambet's separated by thin septa, like 
£b feather pillow. 

Suppose now, that this very heterogeneous 
body were made homogeneous by the substitu- 
tion for the air in the vesicles of some solid 
substance, we should do away at once with what 
we know to b^ one of the chief obstructions to 
the passage of vibrations. The other parts then 
remaining the samte, the vibrations would reach 
the chest walls increased in intensity. 

This we find to be the case, and we have 
therefore an easy means of diagnosing between 
diseases of the two great structures belonging 
to the lung, viz. the luiig itself and its pleural 
-^ac, for we have, in affections' of the pleura one 
obstruction more^ and therefore diminished pas- 
sage of vibration, and in solidified lung one 
obstruction less, and therefore increased trans- 
mission of vibrations. 

All that has been just said applies equally to 
the vocal resonance, the vocal vibrations, and 
the breathing sounds. 

If, then, we find in any part of the chest that 
the vocal vibrations, the vocal resonance, and 
the breathing sounds are increased^ we may con- 
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elude that this is due to the lung in that part 
having become consolidated. If, on the other 
hand, we find the vocal vibrations, vocal reson* 
ance, and the breathing sounds diminished, we 
may infer that the pleura is affected. In both 
cases alike percussion will be either much im- 
paired or absolutely dull, because there is either 
but little air containing lung tissue or none at all 
in that part. 

Given then a part of the lung in which the 
percussion is impaired or dull, we are enabled by 
palpation and auscultation to determine, whether 
this dulness be due to an affection of the lung or 
of the pleura according to the following table : 

Table for the diagnosis between Disease of the 
Pleura and Disease of the Lung. 

Disease of the Lung 

(fi.g, pnewnonie consoUdaHon), 
Percassion daU. 



Disease of the Pleura 

(e,g. fluid effusion). 
Percussion doU. 



Vocal vibrations I diminished 
Vocal resonance v or 
Breathing sounds J absent. 



Vocal vibrations 1 

Vocal resonance >■ increased. 

Breathing sounds J 



As has been already stated the vibrations 
travel chiefly by the air in the tubes. If, then, 
by any chance the tubes become plugged, so that 
the continuity of the column of air is broken, the 
transmission of the vibrations will be prevented. 
This happens occasionally in pneumonic consoli- 
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dation where there is excessive secretion, and 
makes the diagnosis difficult; but the course of the 
case will remove all doubt. For, as the secretion 
is removed, the ordinary signs of consolidation 
will appear. 

NEW SOUNDS. 

We have hitherto spoken of sounds, the ana- 
logues of which maj be heard normallj in 
health. We come now to the class of sounds, 
which are heard only in disease. These fall into 
two groups, 

1. Those produced in the lungs. Pulmonary, 

2. Those produced in the pleura, PleuraL 

To the pulmonary sounds the name Bales was 
given by Laennec^ who divided them into crepi- 
tant, mucous, and sonoro-sibilant j the two first 
are more commonly called Crepitationi and the 
latter Bhonohus and Sibilus. 

These are the terms which we shall employ. 

OrqpUation, 

Crepitation is produced by the bursting of air- 
bubbles in fluid, and it is spoken of as Large, 
Medium, or Small, according to the supposed size 
of the bubbles which produce it, the larger bub- 
bles giving rise to the louder sound. 
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Excellent crepitation is heard after washing the 
hands in warm water, as the little soap-bubbles, 
which form the lather, bu!rst. This explanation 
has caused crepitation to be often spoken of as 
Moist sounds, in contradistinction to Bhonchus 
Sibilus, and which are called Dry sounds. 

One form of crepitation has probably a different 
explanation from that given above. This is called 
Fine Hair Crepitation, because it sounds like the 
crackling of the hair of the head or whisker when 
rubbed between the fingers over the ear. 

It is probably due to the crackling produced 
by the separation of the walls of the vesicles from 
each other by inspiration, when, as the result of 
collapse or pressure, they have been in partial 
contact. 

Crepitation similar in character, though prob- 
ably not produced in the same way, is also heard 
occasionally over emphysematous lungs. 

The noisy bubbling sounds, which are heard in 
the trachea of dying people, and to which the 
name of the " The Death Battle " is given, are pro- 
duced, like the ordinary forms of crepitation, by 
the bubbling of air, as it passes through the 
mucus which has collected in the trachea. 

RTionclvus and Sibilus, 

Bhonchus and Sibilus are sounds often musical 
in character, produced by ^brationa set- up in 
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the air^ as it passes tliroagli the bronchial tubes^ 
the mucous membrane of which has been altered 
or roughened by inflammation or secretion. 

Bhonchus is produced in the large tubes and 
is deeper in tone. It is often described as snor- 
ing, cooing, or grating, according to the special 
characters of the sound. 

Sibilus is produced in the small tubes, and is 
wheezing and more hissing in character. 

One great peculiarity of rhonchus and sibilus is 
the rapid way in which they alter or occasionally 
temporarily disappear, as the mucus which has 
caused them is dislodged. A fit of coughing 
will often alter the character of the rhonchus 
and sibilus, as well as also the places where they 
are heard. 

Coughing affects also crepitation, occasionally 
removing it, when we may infer that it was pro- 
duced by a temporary accumulation of mucus in 
a small bronchus, or, as is usual, rendering it more 
evident, and sometimes producing it, where in 
ordinary respiration it is not audible. In every 
case, where it is at all likely that crepitation may 
be produced, the patient should be made to 
cough, while the chest is being examined and then, 
either during the cough or, as is more common, 
during the deep inspiratiop which follows it, cre- 
pitation may be heard. 
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Pleural Friction, 

The surfaces of the healthy pleura are smooth, 
and move upon each other during respiration 
without producing any sound. When the sur- 
faces are no longer smooth, but are roughened 
by disease, the rubbing of the two rough surfaces 
produces a sound, to which the name of Friction 
is given. 

The character of pleural friction differs much 
in different cases. Sometimes it resembles the 
creaking of a piece of dry leather when it is 
folded. This is called Dry-Leather Crealdng. At 
other times it is distinctly rubbing in character. 

At other times the sound is hardly a rubbing 
sound, so much as a minute crackling, audible 
usually at the end of inspiration. 

This it is often very difficult to distinguish by 
the sound alone from the fine small crepitation 
produced in the lung. 

Characters of the Friction Sound. 

Friction, being produced in the pleura near to 

the surface, will sound '' close under the ear'^; as 

the lungs move to and fro, it will be '^ double " ; 

being due to the roughening of the pleura, it 

wiIJ be beard only where the roughening exists. 
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and may therefore be very " limited in extent " ; 
and being produced by the movements of the 
lungs during respiration, it will " cease when the 
breath is held.'' 

Where the pleura is roughened immediately 
over the pericardium, the movements of the heart 
may be sufficient to produce the rubbing. This 
is called Pleuro-Perioardial Priotion. When as 
sometimes happens, this is not modified by 
breathing, it will be difficult to distinguish from 
the friction sound, produced by a similar rough- 
ening of the pericardium {cf. pericur dial friction). 

In inflammation of the pleura, so soon as the 
part becomes roughened, a friction sound is pro- 
duced. Soon the two layers are separated by 
an exudation of fluid, and the sound then dis- 
appears. When the inflammation subsides^ and 
the fluid is reabsorbed, the two layers come once 
more into contact, and the friction sound is 
heard again. This is called Beduz Priotion, 
because it has come back. 

The same may occur with crepitation in some 
cases, and then it is spoken of in like manner as 
Bedux Crepitation. 

When from some cause air gets into the 
pleural cavity, the case becomes one of Pneumo- 
thorax {air in the thorax). The lung then 
collapses away from the chest walls back to the 
spine round its roots, i,e. the bronchus and 



86 HOW TO EXAMINE THE CHEST. 

great vessels. As in the case of an effusion of 
fluids the lung is separated a long distance from 
the walls of the chest, though by air instead of 
fluid, and the voice and breathing sounds have 
to pass through a large air-containing chamber, 
before they reach the ribs. In most cases this 
has the same effect, as if the effusion were not 
air but fluid, and the vocal vibrations, the vocal 
resonance, and breathing sounds are either much 

diminished or absent. 

« 

It might have been expected, that the air 
cavity would act like a sounding box, and in- 
crease these sounds, and in some instances this 
does occur, but only when there is a large 
opening from the lung into the cavity, pro- 
viding free communication with the large 
bronchi. The sounds, which are produced in 
them, are then transmitted to the cavity, and 
become altered by consonance, so as to be more 
or less distinctly amphoric. Not only may the 
breathing and voice sounds become amphoric 
under these circumstances, but also crepitation. 
It has then received the name of Metallic Crepi- 
tation. 

Metallic Tinkling has a different explanation. 

It is caused by drops of fluid falling from the 

walls of a cavity into fluid below {gutta cadens), 

giving rise to the same sound as drops of water 

ofiien do, when falling in a well or grotto. 
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When, oyer a pneumothorax, a coin is laid 
upoii the chest walls, and tapped lightly with 
another, while the ear is placed upon the chest, 
the sound is often heard like the tapping of a 
metal bell or a porcelain dish. To this has been 
given the name of Bell Soxuid {bruit d'avrain). 

It may be audible oyer any suflSciently large 
cavity. It is most common, though not constant, 
in pneumothorax, and in some of these cases 
ordinary percussion may be similarly metallic. 

When air has been for some time in the 
pleura, it is generally associated with an effusion 
of fluid, usually pus, but occasionally serum, and 
the names of Fyopneumothorax {air and pus in 
the pleura) y and Hydropneumothorax {serous fluid 
and air in the pleura) are given respectively. 

This mixture of fluid and air in a large cavity 
gives rise to a new physical sign, which can only 
"be met with under these conditions {air and 
fluid), and which is therefore said to be "patho- 
gnomonic.^' This is Succussion, a splashing 
sound, heard when the patient is suddenly 
shaken, while the ear is resting upon the chest, 
though it may sometimes be heard at a distance 
from the patient. 

Succussion may also be produced in the 
stomach, a fact which must be borne in mind 
in diagnosing pneumothorax of the left side, 
though it can rarely cause any real difficulty. 
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Theoretically all these sounds^ amphoric and 
Buccussion^ may be produced qnite as well in a 
large cayity in the lung as in pneumothorax, 
although the cases are in practice rare^ in which 
any confusion might arise. 

When, however, the opening into the lung is 
wide, the physical conditions are almost identical, 
and the diagnosis becomes very difficult from 
auscultatory signs alone. 
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SYNOPSIS. 

On anscultating the chest we must proceed 
Bystematically. We must listen : 

1. To the Voice Soxuids, and determine whether 
they are symmetrical^ i.e. whether they are equal 
on the two sides; if there bo a difference we 
must note it^ and ascertain whether it be an 
increase on one side^ or a diminution on the 
other : 

2. To the Breathing Sounds, and ascertain if 
they be symmetrical or not; we must listen j 
firsts for the Inspiratory Soxuid, and next for the 
Expiratory Sound; if expiration be audible^ we 
must note its lengthy duration^ and intensity in 
comparison with inspiration^ and may express 
the changes by the use of such terms as tubular^ 
bronchial^ &c. : 

3. We must listen for Superadded Sounds, such 
as are never audible in a healthy chesty for Crepi- 
tation, Friction, or sounds characteristic of large 
cavities^ such as Amphoric or Cavernous Soxuids, 
Metallic Echo and Tinkling, the Bell Sound, or 
Succussion. 
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OO'NOLUSION. 

The detection of the early stages of disease of 
the lungs is often very difficult, and would be 
impossible without careful attention to minute 
details. 

The normal variations in the physical signs of 
the chest are so wide, and the transition between 
health and disease so gradual, that no sharp 
line of demarcation can be drawn between them. 
It is upon a want of symmetry in these physical 
signs that we chiefly rely. Most diseases of the 
lungs are unsymmetrical, either only one side ief 
attacked, or if both sides are attacked, they are 
rarely affected to the same degree. So that the 
physical signs can hardly ever be symmetrical, 
and whether we inspect, palpate, percuss, or 
auscult, in all cases alike, it is for this want of 
symmetry that we are on the watch. 

In one place only (with the exception of the 
cardiac area) is there normally any want of sym- 
metry. This is at the right apex. There, for the 
reasons already mentioned, percussion is hardly sq 
resonant, while the vocal vibrations, the vocal 
resonance and breathing sounds are slightly more 
mten^ej than on the left side. The difference is 
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only slight^ and the same difference against the 
left side instead of the right would be evidence of 
disease. 

Lastly^ a diagnosis should never be based upon 
a single physical sign. An abnormality in one 
respect alone may be physiological. In disease 
of the lungs there will certainly be a concurrence 
of several physical signs, which separately might 
be worth little, but which taken together make 
the diagnosis certain. 

It is desirable, so far as possible, to represent 
all the facts observed in a diagrammatic form. 

Dulness may be represented by shading (or 
colouring) the corresponding parts of a diagram 
of the chest. Vertical lines may be used to indi- 
cate that the dulness is due to solid lung, hori- 
zontal that it is due to fluid. 

Crepitation may be represented by dots or small 
circles according to the size (large, medium, or 
small). 

Cavities by irregular areas, described in the 
shaded parts. 

Pleuritic Friction by zig-zag lines. 

Other "physical signs by initial letters. 
Fl. =: Flattening. 
Mts. = Movements. 
V. V. = Vocal vibrations. 
V. E. = Vocal resonance. 
Rh. = Rhonchus. 
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Sb. = Sibilus. 
Pect. = Pectoriloquy. 
JEg, = JEgophony. 
I. = Inspiration. 
B, = Expiration. 
B. = Respiration. 
R. V. = Vesicular. 
R. t. = Tubular. 
R. br. = Bronchial. 
Rtr. = Tracheal. 
R. c. = Cavernous. 
R + . = Prolonged respiration. 
R— . = Deficient respiration. 
I. =r < > E. = Inspiration equal to, 
shorter, or longer than expiration. 



>- Respiration. 
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SYNOPSIS OP THE EXAMINATION OP THE LUNGS. 

In the accompanying table I liave given the 
chief subdivisions of the examination of the lungs ; 
the details are given in the text^ and are summa- 
rised at the end of each chapter. 

Inspection. 

The chest at rest. The shape. 
The chest in motion. The movements of respi- 
ration. 

Palpation. 

The vooal vibrations. 

The sense of resistance. 

Abnormal sensations (friction^ &c.). 

Percussion. 

The normal boundaries of the lungs. 
The resonance of the various parts of the 
chest. 

Avscultation. 

The vocal resonance. 
The breathing sounds. 
Superadded sounds.. 



SECTION II. 



THE HEAET. 



THE EXAMINATION OP THE 

HEART. 



The examination of the heart is conducted upon 
the same system as that of the lungs. 
We consider : 

First — ^What we can see (Inspection). 

Secondly — ^What we can feel (Palpation). 

And lastly — ^What we can hear (Percussion 

and Auscultation). 
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INSPECTION. 

That part of the thorax which is over the 
heart is called the PreBCordinin or the pradcordial 

region. 

On Inspection w^ consider 
First — its shape ; 
Secondly — ^the movements visible there. 



THE SHAPE. 

In healthy there is nothing in the shape of the 
praBpordinm to indicate the position of the heartj 
and even in maoy forms of disease there is no 
perceptible change in it. 

Where, however, the heart is very large, espe- 
cially in young people, the praDCordium may be 
unduly prominent, and it is then said to be 
Bulging. 

THE MOVEMENTS. 

When the heart is healthy, the only movement 
visible under ordinary circumstances is that of 
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the apex. This moyement is seen in the fifth 
intercostal space^ one inch inside^ and usually 
about one inch and a half below^ the left nipple. 
Measurements, however, taken with the nipple 
as a fixed point are unsatisfactory, because the 
nipple is not always found in exactly the same 
place. For this reason it is better to take instead 
of the nipple The Nipple Line. This is a line 
drawn from the middle point of the clavicle ver- 
tically downwards. It passes usually through 
the nipple. 

Position of the Apex, 

The Apex then is seen in the fifth intercostal 
space, one inch inside this Kne on the left side. 

In health, it is identical with the true ana- 
tomical apex of the heart, but, in disease, this is 
often not the case, and the impulse which we see 
frequently corresponds with a part of the left 
ventricle some distance from the anatomical 
apex. 

When we speak therefore ''clinically'^ of the 
apex, we agree to mean that point on the left 
hand side of the chest furthest outwards and 
downwards, at which the movement of the heart 
can be seen or felt. This is often two or three 
inches from the normal place. 
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Normal FecvUariUes of the Apex, 

In cliildren, the apex is often normally slightly 
higher and farther out than in adults^ and may 
beat in the fourth interspace or under the 
nipple. 

In adults, when lying over on the left side the 
apex is often seen in the nipple line. Hence in 
fixing the apex, the patient must either stand 
erect, or, if lying down, must lie straight upon 
the back. 

The contraction of the abdominal muscles on 
standing up counteracts the tendency of the heart 
to fall, so that the apex is not displaced. The 
same occurs in the case of the liver, the upper 
border of which is if anything, a little higher 
when a person is standing up, than when he is 
lying down. 

Eespiration makes no perceptible difference in 
the position of the apex. 

Displacement of the Apex. 

When the apex is not in its normal place, it is 
said to be Displaced or dislocated. 

Even a very slight displacement may be of 
great importance, for there is hardly any disease 
of the heart or pericardium, in which the apex 
preserves its normal position. 
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Thns^ in disease of the mitral valve^ and in all 
cases of enlargement of the right side of the heart, 
the apex is displaced outwards {i.e., to the left 
side) but it still remains in the fifth space. In 
disease of the aortic yalves and in all cases of en- 
largement of the left ventricle, the apex is dis- 
placed not only outwards but also downwards, 
and is often found in the sixth or even the seventh 
space. 

In pericarditis, the apex is often raised, so as to 
beat in the fourth space. This is especially the 
case in children. 

' Where the heart is displaced, the apex will of 
course be displaced also. 

This may happen in one or two ways, either by 
the heart being pushed out of its place, as, for 
instance, by the pressure of air or fluid in the 
pleural cavity, or by its being pulled out of its 
place, by the contraction of some part of the chest 
in relation with it. Which of these causes the 
dislocation is due to, must be determined by 
further examination. 

In some rare cases all the organs are placed 
upon the wrong side, e.g., the heart on the right 
and tjie liver on the left. This is spoken of as 
Transposition of Viscera. It is a very rare con- 
dition. 
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The Character of the Apex Beat. 

In health, this is a simple sUght bulging, due to 
the contraction of the ventricles, affecting a 
circle of about half an inch in diameter, such as 
we might expect to produce by tapping with one 
finger on the inside of the intercostal space. 

In disease, the apex beat is frequently altered 
in character. 

When it is visible over a much larger area 
than normal, it is described as Extended Cardiac 
Impulse. 

When it is not distinctly localised, it is spoken 
of as Diffused Impulse. 

When it is not a simple bulging, but has a 
wave-like movement, it is called Undulatory 
Impulse. 

When the intercostal space corresponding with 
the apex is drawn in, instead of bulging, each time 
the heart contracts, this alteration is described as 
Systolic Recession of the apex. 

Systolic recession is occasionally seen in the 
second, third or fourth spaces, but only when 
the patient is very thin, and is commonly asso- 
ciated with some contraction of the uppe» part 
of the left lung. 

Occasionally an impulse is seen at the apex, 
not only when the heart contracts, but also 
when it commences to dilate. This is called 
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''Diastolic Impulse" (or the t)ack stroke of 
Hope). 



Pulsation i/n Abnormal Places, 

In disease^ impnlse synclironons with the move- 
ments of the heart is often seen at other parts of 
the chest beside the apex ; 

1. Below the xiphoid cartilage in the epigas- 
trinm ; this is called Epigastric Pulsation *^ 

2. In the second intercostal space^ right and 
left of the sternum^ in relation with the aorta on 
the right side, and with the pulmonary artery on 
the left ; this commonly occurs in cases in which 
the lungs are contracted at the apices : 

3. Occasionally on the right side in the fourth 
or fifth intercostal spaces, even as far as the right 
nipple ; this is due to displacement of the heart, 
but it is not the apex which beats here, for it is 
not a part of the left ventricle but of the right : 

4. Under the manubrium stemi; this is gener- 
ally due to disease of the great vessels (aneurysm) : 

5. In the vessels of the neck, either in the 
arteries {arterial pulsation), or in the veins {venous 
pulsation) . 

* Pulsation ig occasionaUy observed in the hepatic region, 
below the lower ribs on the right side. This usnally is asso- 
ciated with heart disease, and is called Hepatic Pulsation. 
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Arterial PuUatioii is systolic^ and dne to the very 
forcible projection of blood into the vessels. 

Venous Pulsation is usually systolic^ but may 
be also diastolic. 

When the beating of the heart is very forcible, 
the whole prsecordium is often lifted by it. This 
is known as Gteneral HeaTing. 
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SYNOPSIS. 

On inspection then we look for 

1st. Changes in the Shape of the Procordium. 

Bulging; 
2nd. Changes in the Movements, 

I. At the Apex, 

(a) Change in its position^ 
(6) Change in its character^ 
Increased^ 
Extended^ 
DiSase^ 
Undulatory, 
Diastolic impulse^ 
Systolic recession ; 

II. In other Places, 

G-eneral heaving^ 
Epigastric pulsation, 
Pulsation over the aortic or pulmo- 
nary valves, 
Pulsation in other parts of thorax, 

(Aneurysmal). 
Pulsation in sides of neck, 

(a) Venous. 

(6) Arterial. 
Pulsation in the hepatic region. 
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PALPATION. 

As in the case of the examination of the lungs^ 
speaking generally^ all that can be seen can be 
also f elt^ both as regards the shape of the prse- 
cordium and the movements of the heart. 

The movements are often more easily recog- 
nised by the hand than by the eye, and the 
position of the apex is always finally fixed by 
palpation. 

To Fix the Apex. 

This should be done with the tip of one finger, 
the object being to find out the exact point 
farthest outwards and downYra,rds, at which the 
heart can be felt beating. 

Abnormal Sensations. 

Next the whole hand should be placed upon the 
praecordium, first below and then above, in order 
to detect either undue movement in this region, 
or abnormal sensations such as do not occur when 
the heart is healthy. 
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The most peculiar of these abnormal sensations 
are described as Thrills. They are due to coarse 
vibrations, set up by eddy-like currents in the 
blood, in consequence usually of some obstruction 
to the course of its current. 

Thrills may be systolic or diastolic, i.e. may 
occur, when the ventricle is contracting or 
dilating. 

Of all thrills the most striking occurs at the 
apex, and has been aptly compared to the sensa- 
tion felt when the hand is placed upon the back 
of a cat purring, and from this it has received the 
name of Purring Tremor, or Fremissement Cataire. 
It occurs immediately before the contraction of 
the ventricle, and is therefore called prsBsystolic. 

Similar thrills are occasionally felt in the second 
or third intercostal spaces on the right or left side. 
They are most common on the right side, and are 
connected with aflfections of the aortic valves. 
Occasionally the vibrations occur at such regular 
intervals as to produce a musical note. To this 
reference will be made again under auscultation. 

When the two layers of the pericardium are 
roughened, the rubbing of the two surfaces 
together may be easily heard, but it is some- 
times also felt. It is called Pericardial Friction 
or Friction Bub. 

Thrills, as well as also friction, are sometimes 
felt under the manubrium stemi. In these cases 
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they are due usually to aneurism of the arch of 
the aorta. 

In the neck, thrills are occasionally felt both in 
the arteries and veins. In the arteries, they are 
usually propagated from some point below, 
generally from the aortic valves. In the veins, 
they are commonest in cases of extreme anaemia, 
e,g, chlorosis. 

When the valves of the pulmonary artery close 
forcibly in thin people, their closure may be fre- 
quently felt by the hand as a sharp flap or shock 
in the second left intercostal space. This is 
often visible, as well as to be felt, and has 
already been referred to under Inspection. It 
has received the name of Valve Shock (Klap- 
penstosz). 



SYNOPSIS. 

Palpation enables us to confirm most of the 
facts recognised on inspection, and further to 
ascertain the occurrence 

1. Of Thrills, 

(a) Systolic, 

(b) Diastolic, 

(c) Presystolic; 

2. Of Valve Shock ; 

3. Of Friction. 
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PEECUSSION. 

The Size of the Heart. 

TlQiw Laxge is the Heart ? As with the Inngs^ 
so with the hearty this is naturally the first 
important question^ and it can only be answered 
by means of percussion. 

It has been already stated^ that part of the 
heart is uncovered by the left lung^ and that this 
part lies just above the diaphragm to the left of 
the middle line of the sternum {jig. 20). If we 
percuss this part we obtain a non-resonant sounds 
for the reason that there is no air-containing 
lung beneath. 

The Cardiac Area is^ roughly speakings a tri- 
angular space. To describe a triangle three 
points are required^ and these three points are : 

1. The apex^ which is to be found in the fifth 
intercostal space one inch inside the left nipple 
lincj 

2. The junction of the fourth left costal car- 
tilage with the sternum ; 

3. The bottom of the sternum at its junction 
with the xiphoid cartilage. 
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DiagnuD ihowin^ the real site of tbe heart, and the li 
the abaolnte cudiso dnlneei. 
1, 2, S, are the three points described in tbe text. 
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The area of cardiac dulness may be then 
del^cribed by drawing 

1. One line (the Upper Boundary) slightly 
curved outwards from the apex to the junction 
of the fourth costal cartilage with the sternum 
on the left side; 

2. A second (the Lower Boundajry) from the 
apex to the base of the xiphoid cartilage ; this 
is nearly horizontal ; 

3. A third (the Bight Boundary) from the base 
of the xiphoid cartilage vertically upwards along 
the left border of the sternum to the fourth 
costal cartilage. 

Within this area the percussion sound will be 
dull, or, if not absolutely duU, will be much im- 
paired. This area is called the area of Absolute 
— or Superficial — Cardiac Dulness. It does not, 
of course, represent the real size of the heart, 
which we know occupies a much larger space in 
the thorax {fig. 20). If we percuss forcibly 
outside the upper boundary, we obtain a note, 
which, though more resonant than within the 
area described, is «till less resonant than the note 
in other parts of the chest, for by forcible per- 
cussion we throw into vibration the deeper parts 
of the chest, and these are, of course, less 
resonant where the heart is, than where there is 
nothing but lung tissue. This increased area of 
impaired resonance is called the Deep— or Bela- 
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tive— Cardiac Dnlness. It extends about three 
quarters of an inch beyond the upper border of 
the area of absolute dulness along the fourth 
rib^ and curves down to fuse with it at the apex 
(^. 20). 

The Lower Boundary cannot be determined by 
percussion^ for the heart lies here upon the 
diaphragm^ and the diaphragm upon the liyer^ 
and both the heart and the liver give a dull note 
to percussion. This boundary may be, however, 
accurately represented by drawing a horizontal 
line from the apex of the heart to the base of 
the xiphoid cartilage. This line is in direct 
continuation with the upper border of the area 
of hepatic dulness described previously. 

The right border of the heart cannot be shown 
by percussion to extend beyond the left edge of 
the sternum, and for this reason. The sternum 
is a solid body, lying above and to the right side 
immediately upon the lungs. When it is per- 
cussed we obtain vibrations, not only from the 
parts immediately beneath, but also by conduc- 
tion from the lungs in relation with it at a 
distance from the part percussed, and the sound 
is then resonant, even on parts of the sternum 
under which no lung lies. 

When from any cause, as for instance by 
enlargement of the right side of the heart, the 
lung is pushed away from the sternum, the 
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resonance over it will become impaired^ or even 
absolutely dull. 

If the lungs and the pleura are normal^ any 
increase in the size of the heart is attended by a 
correlative increase in the size of the cardiac 
dulness^ but^ if the lungs and pleura be not 
healthy^ a difficulty may arise in one of three 
ways. 

1. If the lungs be too large^ as in emphysema^ 
they will encroach upon the cardiac area^ and 
cover up the heart, either wholly or in part, and 
the cardiac dulness will then be either wholly 
absent, or be much reduced in size {fig 12). 

2. If the lungs be contracted, as they often are 
in chronic affections, more of the heart will be 
exposed, and the cardiac dulness will be propor- 
tionately increased •(^. 13). 

3. Lastly, if the lungs be consolidated, or the 
pleura be diseased, in those parts which are in 
immediate relation with the heart, we shall obtain 
on percussion a dull note, as over the heart itself, 
and our means of determining the hearths dulness 
will be lost. 

Alterations in the Cardiac Dulness. 

Diseases of the hearty in almost every case 
except atrophy, — ^and this cannot be clinically 
demonstrated — ^are attended by increase in its 

8 
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Fig. 21. 




Diagram showing the shape of the ahsolate cardiac dalnen in 
aortic digease (enlargement of the left ventricle). 

Apex displaced downwards and outwards. The white dotted 
line shows the normal area of ahsolute cardiac dolness. 
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Fig. 22. 




Diagram showing the shape of the absolute cardiac dolness 
in mitral disease (enlargement of the left auricle and of the 
right side of the heart). 

Apex displaced outwards and not downwards. Qreat in- 
crease of dulness to the right. 

The white dotted line shows the normal area of absolute 
cardiac dulness. 
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Diagram ibowint; the ihspe of the abiolate cardiac dolneu 
in ft caie of large pericardial effiuioD. 

The vhite dotted line indiotteB the normal area of ehaolnte 
oudiM dnlneM. 
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size^ and therefore by increase in the size of the 
cardiac duhiess. This is easily determined unless 
the Inngs and pleura be also affected. 

When the cardiac dolness is increased^ its shape 
varies much^ according to the kind of disease with 
which the heart is affected. 

The shape may remain triangular and be simply 
enlarged. This is the rule in all cases of hyper- 
trophy of the left ventricle, of which aortic disease 
may be taken as the type {fig. 21). 

Or, it may cease to be triangular, and become 
either irregularly quadrilateral, as in mitral 
disease {fi^. 22), or roughly globular, as in cases 
of great general enlargement or of pericarditis 

Lastly, the cardiac dulness will be displaced 
when the heart is displaced, or be altered in size 
and shape in consequence of deformities in the 
thorax. 



SYNOPSIS. 

By percussion, then, 

1. We determine the size of the cardiac 
dulness, 
And 2. Ascertain any alterations in its sizCi shapCi 
or position. 
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AUSCULTATION. 

When the ear is placed upon the cardiac 
region of a healthy man^ the two sonnds of the 
heart become andible. They differ somewhat in 
character, and have been compared to the two 
syllables '^ lab ^^ and '^ dup/^ the first being longer 
and heavier (lab), the second shorter and sharper 
(dup). 

The heart, we know, is in constant movement, 
either contracting or dilating, and this is true of 
the auricles as well as the ventricles, but, inas- 
much as it is the contraction of the ventricles 
which is the most important, we agree, when the 
terms contraction and dilatation are used, to refer 
to what the ventricles are doing, unless we dis- 
tinctly specify some other part. 

The ventricle th^n is continually moving, never 
absolutely at rest, but always either contracting 
or dilating. Directly contraction ends, dilatation 
begins, and vice versa. 

We may represent the heart's action diagram- 
matically in the form of a circle {fig. 24), once 
round the circle representing one complete cycle 
of the heart's action. 
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The movements of the heart are associated with 
the two sounds abeady referred to. These may 
be represented upon the diagram by shaded 
spaces cutting the circle, the first much thicker 
than the second, to indicate its greater length. 

Fig. 24. 




Diagrammatic representation of the heart's action. 

S=tbe systolic period. 

D^the diastolic period. 

Isstbe first sound of the heart. 
11= the second sound of the heart. 
Ill —the prsBsystolic, or auricular systolic, period. 

We have, then, iu investigating the heart's 
action to consider, first the two sounds of the 
heart, and secondly the two intervals by which 
these sounds are separated. These intervals in 
health are periods of silence. 

It will be observed in the diagram, that the 
shaded spaces divide the circle into unequal 
parts, the shorter bearing to the longer roughly 
the relation of two to three, that is to say, the 
shorter is two-fifths of the whole circle, and the 
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longer tliree-fifths. This is approximately the 
relation, which has been found by measurement to 
exist, between the length of the period of contrac- 
tion and of the period of dilatation. 

To the shorter of these periods, the period of 
contraction, the name Systole is given, and to the 
longer, the period of dilatation, the name Diastole. 
Systole and diastole are therefore periods of time, 
and, though they stand in a certain relation to the 
sounds of the heart, are to be carefully distin- 
quished from them. We have therefore, when 
listening to the heart, to observe, first the two 
heart sounds, and secondly the two periods of 
silence. 



The Sounds of the Heart. 

The chief cause of the second sound of the 
heart is the closure of the semilunar valves in the 
aorta and in the pulmonary artery. 

The first sound is more complex, and although 
it is due in part to the closure of the auriculo- 
ventricular valves^ other factors appear to be 
necessary for its normal production, such as a 
healthy condition of the muscular tissue of the 
heart and of the blood. 

As the result of observation of the heart sounds 
in disease, it is probable that, even for the second 
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sounds the simple theory of its production by the 
closing of valves does not by itself afford a suffi- 
cient explanation in all cases. 

The valves, however, play so much the most 
iinportant part in the production of the pounds 
of the heart, that it will not be necessary in this 
place, to consider the other possible causes, but 
we may assume for our present purpose, that the 
heart sounds are due in all cases alike to the closure 
of valves. 

The first sound is long, rather dragging, and 
well represented by the syllable ''lab." This is 
indicated upon the diagram by a broad shaded 
space. The second sound is flapping in character, 
shorter, and sharper, and is well represented by 
the syllable ''dup." It is indicated upon the 
dia&rram by a narrow shaded space. 

We have no meaixs at present of measuring the 
length of the heart sounds. The figure given 
is diagrammatic, and indicates their duration only 
approximately. 

The first sound of the heart is produced, when 
the ventricle begins to contract, and marks there- 
fore the commencement of the period of systole. 
The second sound is produced, when the ventricle 
begins to dilate, and marks therefore the com- 
mencement of the period of diastole. Systole 
therefore extends from the first sound up to the 
second; diastole from the second up to the first. 
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The first sonnd is sometimes spoken of as the 
systolic sound, and the second as the diastoUc 
soand. These terms are confusing and shonld 
not be used. 

The characters of the sounds in health are suffi- 
ciently distinct, so that there is little risk of 
mistaking them, but this is not so in disease, and 
it becomes necessary to have some means of 
determining, which sound it is that we hear, or 
if, as occurs in many cases, the sounds be absent, 
•to determine when L heart is contracting, and 
when it is dilating, i.e., ** To time the Heart*' 

This is easily done by means of the pulse. 
The pulse beat is due to the sudden driving of 
blood into the vessels by the contraction of the 
left ventricle. Near the heart the pulse beat 
and the systole of the ventricle are practi- 
cally synchronous, but at a distance from the 
heart this is not so, for the wave is delayed in 
reaching a distant vessel, as for instance the 
radial at the wrist, and in disease this retarda- 
tion is often considerable. Some vessel must 
therefore be selected as near as possible to the 
heart. The most suitable for the purpose is the 
carotid. 

This will be conveniently reached by grasping 
the side of the neck with one hand, the fingers 
being behind, and by pressing the thumb down in 
front between the stemo-mastoid muscle and the 
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larynx or trachea. The carotid will then be felt 
pulsating beneath the thnmb. 

The pnlse wave in the carotid is a long one, 
and lasts as long as the period of contraction. 

Asyatolism. 

The heart is a complex organ formed of many 
parts. It might be supposed, then, that we should 
get many sounds instead of only two, and yet in 
health the two sides of the heart act in such per- 
fect harmony together, that they produce only one 
first sound and only one second sound. This is by 
no means so in disease, for, when this accurate 
adjustment is disturbed, the two sides cease to 
act synchronously together, and the sounds 
become double, or as they are called Beduplicated. 
Instead of a clear '^ lab-dup, lab-dup,'^ we hear 
as it were " lar-rab-dur-rup, lar-rab-dur-rup." 
This has also been called Cantering {Bruit de 
Oalop). 

Either sound may be reduplicated, though it is 
more commonly the second. 

The condition of the heart, under which this 
reduplication is observed, has received the name 
of Asystolism. This term means merely, that the 
two sides do not act together at exactly the same 
time (= aaynchronism) , Sometimes, where the 
want of harmony is not so marked as this, the 
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relative loudness of the sounds on the two sides 
of the heart may be altered. These louder sounds 
are called Accentuated. 



Murmurs^ 

We have stated, that in a healthy heart we hear 
two sounds only, and that they are separated by 
two periods of silence. In disease we often hear 
during these periods of silence a fresh sound, and 
this we agree to call a murmur. 

A Murmur may be defined to be a sound, pro- 
duced by the movements of the heart, occurring 
in those intervals, during which in health no sound 
is audible. 

Murmurs must not be confounded with heart 
sounds, nor must they be spoken of as simply 
replacing the heart sounds. They may, it is true 
replace the heart sounds, but then they always 
do something more, and the two things are essen- 
tially distinct. 

Murmurs may be heard, when both the sounds 
are present, or when one of the sounds is absent, 
or even both of them, and lastly, the heart sounds 
may be modified, or even absent, without any 
murmur at all. 

The terms, employed to describe the characters 
of murmurs, are those in ordinary use, such 
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as softy llamng, loud, fainty harsh, grating, 
rasping, &c. 

Some are musical in cliaracter^ and are then 
spoken of as musioal murmurs. Commonly 
deep in tone, but occasionally high pitched, 
such murmurs will be described as cooing, 
piping, whistling, &c., according to the kind of 
musical sound produced. They frequently change 
their tone and character, and occasionally the 
musical part may even for a time disappear. 
These variations depend upon varying conditions 
of the circulation. 

The vibrations, which produce these musical 
murmurs, are often also easily felt, and give rise 
to some of the more striking forms of thrills. 
Heart murmurs, even when distinctly musical, are 
not often heard by the patient, however loud they 
may appear to the person auscultating. 

Classification of Murmurs, 

Cardiac murmurs are divided into two groups, 
according as they are produced inside, or outside 
the heart, and they are named accordingly Endo- 
cardial and Exo-cardiaL 

The exocardial murmurs will be discussed 
later. Of the endocardial murmurs there are two 
classes, 

I. Those which depend upon some pathological 
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change in the hearty and which are therefore 
called Organic ; 

II. Those^ in which no such change exists^ 
and which are therefore called Inorganic. 

Murmurs may also be classified according to 
the movements of the heart. 

The heart is always either contracting or dila- 
ting, and murmurs^ therefore^ fall naturally into 
two groups, 

I. Those which occur during the period of 
contraction (systole); these are called Systolic 
murmurs; 

II. Those which occur during the period of 
dilatation (diastole) ; these are called Diastolic 
murmurs. 

How to Time Murmurs. 

We are able, as we have seen, to determine, 
by feeling the pulse, the time at which the left 
ventricle contracts. 

If, then, we place our ear upon the chest and 
our finger upon the carotid, and hear a murmur, 
we know, should the murmur come at the same 
time as the pulse beat, that it occurs when the 
ventricle is contracting, and that it, therefore, is 
a systolic murmur. On the other hand, should 
the murmur not come at the same time as the 
pulse beat, we know that it is produced when the 
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• 

ventricle is not contracting^ bnt dilating^ i,e, 
dnring diastole^ and that the murmur is therefore 
diastolic. 

We may indicate the murmurs which we hear 
upon the diagrams, by shading lightly (or in a 
different colour) the spaces left between the 
darker shadings, which represent the heart 
somids, varying the depth of shading with the 
intensity of the murmur. Thus fig. 25, repre- 

Fio. 25. 




Diagram of a Bystolic murmur with both heart Bounds 
audible. 

The gradually decreasing intensity of the murmur is indi- 
cated by lighter shading. 

sents a systolic murmur. The shading runs 
directly into that corresponding with the first 
sound. This indicates, that the murmur in this 
case was continuous with the first sound, and could 
not be separated from it. The shading is darkest 
towards the first sound, and becomes lighter 

• 

towards the end of systole. This indicates, that 
the murmur was loudest at the commencement. 
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and that it gradually became fainter towards tlie 
end^ of systole. 

In a similar way most varieties of murmurs 
may be diagrammaticaUy represented. 

Subdivision of Endocardial Murmurs. 

Systole is a much shorter period of time than 
diastole, and we do not find it possible to sub- 
divide the class of Systolic Murmurs. We con- 
tent ourselves with speaking of them as and Long 
Short, 

Diastole is a longer period and, moreover, when 
change occurs in the rate of beating of the heart, 
it is at the expense of the diastole that this 
chiefly takes place. 

Diastolic Murmurs are easily subdivided into 
two groups, according as they occur at the 
commencement, or at the end, of the diastolic 
period. 

The murmur at the end of Diastole gradually 
increases in intensity up to the first sound, and is 
terminated abruptly by it ; it comes immediately 
before the systole, or, if we have one finger upon 
the carotid, immediately before the pulse beat 
there. It is called, therefore, a PrsBsystolic mur- 
mur {before the systole) {jig. 26). It is usually 
associated with the peculiar purring thrill pre- 
viously described. 
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Now, what is happening in the heart at the 
tfime at which this marmtir is produced ? 

We know that immediat€>ly before the ven- 
tricle contracts, the auricle contracts, so as to 
ensure the complete filling of the ventricle with 
blood. But this is just the time at which the 
murmur is heard. It has for this reason received 

Fio. 26. 




Diagpram of a presystolic murmur (auricular systolic). The 
first sound is longer than normal, and the second sound is 
absent. 

The murmur increases in intensity up to the first sound, and 
is abruptly terminated by it. 

the name of Auricular Systolic, by which is meant, 
that it is due to the contraction of the auricle. 
It is better, however, to use the more common 
term, and call it FreBsystolic. 

The other kinds of diastolic murmur are heard 
at the commencement of Diastole, They are 
spoken of as Long or Short. 

The very short murmur of this kind, which 
occurs immediately after the pulse beat, or if the 
second sound be present, immediately after the 

9 
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second Bonnd^ has received the name of Fo tUyit olie 
{after the systole). It iB, however^ of but little 
importance {fig* 27). 

Fig. 27. 




Diagram of a short postsystolic mnrmnr, immediatelj fol- 
lowing and continaoos with the second sound, which it still 
audible. 

Fig. 28. 




Diagram of an ordinary diastolic mnrmur (long post- 
systolic). 
The second sound is lost in the murmur. 

The most common kind is usually described as 
Diastolic^ or^ in order to distinguish it from the 
praasystolic murmur^ Ordinary Diastolic. , This^ 
however, often leads to confusion and seems to 
imply, that a praasystolic murmur is not diastolic, 
as it clearly is. 
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It would be better^ I thinks to speak of all tbose 
marmnrs^ which occur at the commencement of 
diastole as Fostsystolic^ and subdivide them into 

Fio. 29. 




Diagram of a doable murmur, systolic and long post* 
systolic. 

Both sounds are lost in tbe murmurs. 

Fig. 30. 




Diagram of a double murmur, prsosystolic and systolic. 
The first sound is audible and the second absent. 



Long and Shorty the long answering to what 
is usually called the ordinary diastolic^ the 
short to what is more commonly called the 
postsystolic. 
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The murmurs might then be tabulated thus : 



Mnnhnrs^ 



pj^. J. f PrsMyBtoUc — Auricular systolic 

i Postsystolic, long » ordinary Diastolic 
short e: ordinary Postsystolic 



The Cause of Endocardial Murrrmra. 

Murmurs in the heart (or vessels) are due to 
eddies set up in the blood. These will be pro- 
duced, whenever a current of fluid has to pass 
through a narrow aperture into a larger space, 
the eddies thus set up generating a sound. 

It might be supposed, with such an explanation, 
that murmurs would be constantly produced, 
even in a healthy heart, inasmuch as the blood 
has to pass through the narrow valvular orifices 
into the larger cavities of the ventricles or vessels, 
but, as long as the normal relation exists between 
the size of the orifices and that of the cavities or 
vessels, we know that murmurs are not heard ; 
so soon, however, as this normal relation is dis- 
turbed, murmurs are likely to arise. 

Theoretically they may depend upon changes of 
two kinds : first, dilatation of the cavities into 
which the blood is passing, the orifices being 
unaltered ; or, secondly, alteration in the condition 
of these orifices, the cavities remaining normal. 
These conditions are usually associated. We meet 
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with both kinds of murmurs clinically, but inas- 
mucli as it is most common to find, when endo- 
cardial murmurs have been heard, that the 
orifices are altered, we will for the present 
confine our attention to those murmurs which are 
due to valvular lesions, and consider the means 
we have of determining at which orifice of the 
heart the disease exists. 



ENDOOAEDIAL MURMURS DUE TO VALVULAR 

DISEASE. 

The Place of Murmurs* 

Murmurs are transmitted in the direction in 
which the blood is passing at the time of their 
production. Let us take an instance. If a 
murmur is produced at the aortic orifice at the 
time when the blood is being driven through it 
by the contraction of the ventricle, the murmur 
will be canned along the aorta upwards, and will 
be heard some distance above the valves. In the 
same way, if the murmur is produced when the 
heart is dilating, the valves being incompetent, 
and allowing a stream of blood to pass back 
through them into the ventricle, the murmurs 
will be heard below the valves, that is to say, on 
the ventricular side of them. Murmurs have, 
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IK^^m of tbe heart, ibowiiig tlie anatomical poittjon of the 
valrea, the axes of the aorta and pDlmonaiy artery, tmd tbe 
place! where to put the stethoscope, when eiamiuing the dit* 
ferent orifices of the heart. 

The dark lines a, f, u, tb indicate the actaal position of the 
aortic, pntmonarj, mitral, and tricuspid Talvei respectively. 

The thin lines the aies of the aortic and pnlmonary oriflcet. 

The circles a, r, K, tb the places upon which to put tha 
rtethofcope, when examining the corresponding oriScM. 
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therefore^ been spoken of as Onward and Baok-> 
ward murmurs, that is, murmurs which are pro- 
pagated onwards, iii the direction of the normal 
current, or backwards, contrary to the normal 
current. This fact is of the greatest importance, 
because it gives us the means of fixing with 
certainty the place at which a given murmur is 
produced. 

We require to know first the normal position of 
the valv-es of the heart. 



The Position of the Valves^ 

Anatomically they lie very close together, as 
is shown in the diagram {fig. 31), so that if the 
mouth of a stethoscope were placed at the junc- 
tion of the third left costal cartilage with the 
sternum at its upper border, it would cover the 
middle points of three out of the four valves, the 
one not covered being the tricuspid, 

At this point, then, it would be impossible to 
separate the murmurs with certainty, for the pul- 
monary valve lies immediately above the aortic, 
and the mitral behind and a little to the left of 
them both. 

If the left hand be loosely clenched, and placed 
upon the chest, so that the knuckles of the middle 
phalanges of the fingers rest upon the sternum. 
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DiKgt«m of the left haad placed apon the cheat to repreient 
the iiie of the heart aiid the potiliOD of its various p>rta. 

Dotted lines indicate the Biie of the heart (%. 20) and of 
the abiotate cardiac dolnesi. 

For description tee text 
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we shall obtain a rough estimate of the size of 
the heart aud of the relative position of its dif- 
ferent parts in that individual^ as the diagram 
shows {fig, 32) ♦ 

The row of knuckles represents the line of the 
tricuspid valve, and what is seen of the fingers 
towards the right the right auricle. A line, 
drawn from the knuckle of the first finger to the 
carpal end of the ulnar, divides the back of the 
hand into two unequal parts ; the larger and lower 
represents the anterior surface of the right ven- 
tricle, the upper and smaller that of the left ven- 
tricle, while the line itself corresponds with 
the septum. The knuckle of the thumb marks 
the position of the left auricle. If the thumb be 
now straightened, it will indicate the direction 
which the aorta takes in the first part of its 
course ; and if a pencil be grasped by the hand, 
as in the diagram, it will cross the thumb, and lie 
in a similar position, directed towards the opposite 
side, and will represent the direction which 
the pulmonary artery takes in the first part of 
its course. 



The Axes of the Heart. 

We may draw a line in the direction of the 
thumb and of the pencil, and these we may 
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speak of as the Axes or lines of direction of the 
aorta and of the pulmonary artery respectively. 

NoWj it is along these axes^ onwards or back- 
wards^ as the case may be^ that murmurs pro- 
duced at these orifices will be propagated* 

By observing, then, in which direction a mur- 
mur travels, we are enabled to say with accuracy 
at which orifice the murmur is produced. 

We may define the Axis of the Aorta to be a 
line drawn from the apex of the heart to the right 
sterno-clavicular articulation, and the Axis of the 
Pulmonary Artery to be a line drawn from the 
middle of the xiphoid cartilage to the left stemo* 
clavicular articulation (fig. 81). 

These lines, it will be observed, cross the end 
of the second costal cartilage close to the sternum, 
and if we place the stethoscope upon them in the 
second intercostal space, right or left of the 
sternum, we have placed it upon points respec- 
tively nearest to one of the valves, and at the 
same time farthest from the other. We say, 
therefore, that in order to examine the condition 
of the aortic valves, we place the stethoscope, in 
the position indicated (a) in the diagram, in the 
second right intercostal space, and of the 
pulmonary valves (p) in the second left inter- 
costal space. 

We will now consider more particularly the 
aortic murmurs. 
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Systolic aortic murmurs, that is to say^ mnr- 
mors which are produced at the aortic orifice, 
when the blood is being driven out of the left 
ventricle, will travel in the axis of the aorta 
upwards towards the right sterno-clavicular joint, 
and will be heard above the valves here or even 
further in the course of the large arteries. Dia- 
ftolic aortic murmurs, on the other hand, which 
are produced by the blood passing back again 
into the ventricle, will be propagated in exactly 
the opposite direction, that is to say, towards 
the apex of the heart. They are often trans- 
mitted with great intensity along the whole 
length of the sternum, even as far as the xiphoid 
cartilage. 

Where these murmurs are very faint, they are 
often not intense enough to reach the apex, and 
may then be heard at a point in the axis of the 
aorta short of the apex, the commonest place being 
on the level of the fourth left costal cartilage. 
Sometimes it is only in this place that these 
murmurs are audible. 

What has been said of the aorta is true, 
mutatis mutandis, also of the pulmonary artery. 
, In the case of the mitral valve the difficulties 
are greater. The line of direction or Axis of the 
Mitral orifice may be roughly taken to be a line 
drawn from the apex of the heart to the left 
interscapular space posteriorly, on a level with 
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the Sixth dorsal vertebra. If a long skewer 
were taken^ and thrust into the chest at the apex 
of the hearty and brought out at the point men^ 
tioned behind, it would represent the axis of 
the mitral orifice, and give therefore the line of 
direction, which the blood follows in passing 
from the left auricle into the left ventricle. 

If, then, a murmur is produced at the orifice 
when the ventricle is contracting, it would be 
caused by a stream of blood passing backwards 
from the left ventricle into the left auricle in a 
direction contrary to the normal current of 
blood. We should expect, therefore, to hear 
such murmurs posteriorly in the left inter* 
scapular space. 

If, however, the murmur is produced when the 
ventricle is dilating, it would be caused by a 
stream of blood passing in the opposite direct 
tion, that is, in the same direction as the normal 
blood current, and we should expect not to hear 
it behind. 

Now this is just what occurs. Both kinds of 
murmurs, then, are audible at the apex, but the 
systolic only behind. 

The mitral valve, however, lies so deep down, 
that the nearest points along the axis, which we 
can reach;, to the valve itself are the apex of the 
heart in front, where the left ventricle becomes 
superficial, and the left interscapular space 



TH8 HEAST, AUSCULTATION. 141 

behind; and these are the spots we choose to 
listen at; when we wish to examine the condition 
of the mitral valve. The fourth valve, the 
Tricuspid, lies superficial. Murmurs produced 
at this orifice we hear best immediately over the 
valve, that is, along the lower part of the 
sternum. 

The places, then, at which we listen for 
murmurs at the different orifices are 

1^ At the aortic, in the second right inter- 
costal space close to the sternum ; 

2. At the pulmonary, in the second left inter-» 
costal space €lose to the sternum ; 

8. At the mitral, at the apex of the heart ; 

4. At the tricuspid, at the bottom of the 
sternum. 

But it is not sufficient to note the presence 
only of a murmur at these places. We must 
also carefully trace the direction in which it is 
propagated, and determine especially the spot 
at which it is heard loudest, i.e, its place of 
maximum intensity. 



The Diagnosis of Valvular Diseases. 

Now, at each of these places we have to 
consider, as has already been stated, first, the 
two sounds of the heart, and, secondly, any 
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mnrmnrs which are heard between them^ and we 
may therefore construct for each of these spaces 
a diagram similar to that already described. 

The heart being thus a complex organ^ all the 
various parts of which stand in such close rela- 
tion in action to each other^ we should expect to 
find^ that it would be almost impossible to meet 
with any change in one part^ which was not 
associated with correlative changes in other 
parts. Hence the rule to examine each jEuid 
every part of the hearty and to note carefully 
every one of the changes there detected, before 
venturing to make a diagnosis of any disease* 

We have therefore four places to listen at, 
and at each of these places we have two sounds 
and two intervals to consider. 

The sounds may be both present, or one or 
both absent. They may be accentuated or 
reduplicated. 

If murmurs be present, we have then to deter* 
mine to which of the intervals they belong, t,e, 
whether they be systolic or diastolic; and if 
diastolic in which part of the diastole they 
occur. 

Examination of the heart, then, is a com- 
plicated undertaking, and must be conducted 
systematically, if a correct diagnosis is to be 
made. 

It is well to represent^ so far as possible^ all 
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the information we can obtain in a diagrammatic 
form. 

Fia. 83. 




Completa ^grain of ft cue of mitrtl iteDOiu. The black 
■leK ihow* the lize and ibape of the abiolate cardiac dolneu. 

A. TalTB shock. 

B. EpigMtric pnliatioD. 

c. Venous palsation. Teins dilated. 

Dotted citcle indicates the area within which the 
mnrmQT is heard and a pnesjBtoIic thiill felt.' 
X. 8I10W1 the pwnt of maiimnm inteniitj. 

For the purpose of illustration a simple and 
-weU-marked case of mitral stenosis haa been 
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selected^ th^t disease which gives rise to the pre- 
systolic murmur ahready frequently referred to. 



Fia. 84. 






A is the representation of what is heard in the second rights 
p in the second left intercostal space, and ic at the apex. 

The pulmonary sounds are louder than the aortic. This is 
indicated by darker shadinj^, and the second sound is redupli* 
cated. 

At the apex the first sound is prolonged and loud, the second 
soUnd is absent, and there is a long prsBsystolic murmur. 

Such diagrams are much easier to read than 
long verbal descriptions, and the construction of 
them tends to clearness of conception. 
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BNDOCAEDUL MUBMUES NOT DUB TO VALVULAE 

DISEASE. 

We are now in a position to consider some of 
the other kinds of murmurs audible in tlie car* 
diac region. 

The remaining organic endocardial murmurs 
are due for the most part to roughenings or little 
outgrowths (vegetations) from some part of the 
inner walls of the hearty and occasionally to local 
pouchings (aneurysms) of the heart walls. 

These conditions are all of them rare^ and are 
sometimes impossible to diagnose. The points 
upon which chief stress would be laid^ are the 
evidences of some organic heart disease^ but 
without the physical signs which indicate any of 
the ordinary forms of valvular lesion. 



10 
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INORGANIO MUBMUESr 

The Inorganic Monniirs^ i.e. those not asso- 
ciated with gross pathological change in the 
hearty form a large and important class. 

They are rarely loud, harsh, murmurs, but for 
the most part soft and blowing, and are nearly 
always systolic. 

They may be heard in almost any part of the 
cardiac area, but they are not propagated, as a 
rule, along the various axes, as organic murmurs 
are, and they vary much in different individuals, 
and even in the same individual at different 
times. 

Their varying character, and their usual disap- 
pearajxce in the course of time, are points of diag- 
nostic importance, but they are frequently very 
difficult to distinguish from some of the murmurs 
due to organic lesions. • 

The commonest form of inorganic murmur is 
heard in the second left intercostal space near the 
sternum and a little below this place. It is called 
a Pulmonary Systolic murmur, and is referred 
usually to the eddying of the blood, as it passes 
the pulmonary orifice. 

A similar systolic murmur is often heard lower 
down in the third space just within the left 
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nipple line. This is possibly produced in the left 
auricle. 

Or again^ between the left nipple and the apex 
of the heart, and this is probably produced in the 
left ventricle. 

The loudest and also the rarest inorganic mur- 
mur is heard over the right ventricle in the region 
of the Tricuspid valve. 

All these murmurs, as bas been already stated, 
are systolic. So far as we know at present, dias- 
tolic inorganic murmurs do not occur in the car- 
diac region^ 

The causes of these murmurs are not yet quite 
established. 

From the fact that they are very commonly 
found in conditions of great anaemia, they have 
been attributed to an altered condition of the 
blood, and have been called AnsBinio, HsBinio, 
or Blood Murmurs. As the condition of the blood 
is only one of the factors in their causation, and 
inasmuch as there is also in most of these cases 
dilatation of the heart, it seems probable, that 
many of these murmurs are due to this cause, 
and they are now often called Dilatation Monuurs. 

Such murmurs have for a long time been 
referred by many writers to regurgitation through 
the auriculo-ventricular orifices. Although it is 
difficult to understand, if this be the true explana- 
tion, why anaemic murmurs on the left side of the 
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heart are not^ like the ordinary regurgitant 
mitral mormars^ audible behind. 

When dilatation is extreme^ the anriculo* 
ventricular orifices certainly become permanently 
stretclied^ and too wide for the Talves to close 
them ^mpletely. In this way regurgitation of 
the blood will occur^ and a loud murmur be pro* 
ducedj which may be extremely dijfficult to 
diagnose from the murmur due to regurgitation 
from organic disease of the yalves. Such regnr* 
gitation from stretching may occur on both sides 
of the hearty but it is commoner on the right 
side^ and is the ordinary cause of systolic tricuspid 
murmurs. 
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SXOOABDIAL MUBMUBS* 

• 

Of the exocardial murmors the most important 
i8 tliat^ which is due to the rabbing together of 
the two layers of an inflamed pericardiom«. 

The healthy pericardium is smooth, and the 
movements of the heart within produce no 
sound. So soon, however, as the periqardium 
becomes roughened, as it does in pericarditis, a 
sound is produced. 

This has received the name of Perieardial 
Friction. 

It is rough, rubbing, grating in character, 
nearly always double {to and fro). It appears 
superficial, i.e. close beneath the ear. It is 
usually not audible over a wide area, t.e.it is 
localised or limited in extent. It does not bear 
the same strict relation to the heart sounds, and 
is not propagaied in the way that endocardial 
murmurs are. It frequently alters with the posi- 
tion of the patient, a phenomenon so unusual 
with other murmurs that it has been spoken of 
as pathognomonic of pericarditis. 

In most cases pericardial frictioa is easy to 
diagnose from the character of the sound alone, 
but in doubtful cases the correct diagnosis will 
be made by observing the relation of the mur- 
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mur to the intervals of the hearty the effects of 
position^ and the direction of propagation. 

The chief difficulty will arise^ when the plenra 
is inflamed over the pericardium^ from the fact 
that the movements of the heart may then cause 
a friction sound by rubbing the two layers of 
the roughened pleura together. Such friction is 
called! Pleuropericardial, its seat being not in the 
pericardium, but in the pleura over the peri- 
cardium. 

Pleuropericardial friction is often altered by 
respiration, for a deep inspiration forces the 
lung between the two layers of roughened 
pleura and separates them, so that the friction 
will disappear for the time, to return again on 
expiration. This does not always happen, and 
in some cases respiration has no effect upon the 
sound. The difficulties of diagnosis will then be 
very great. 

Murmurs are occasionally heard over the pra3- 
cordium, which have their seat not in the heart, 
but in the lung. They are produced probably 
by air being suddenly forced out by the move- 
ments of the heart from a portion of the lung 
in immediate relation with it, with force sufficient 
to produce a distinct blowing sound. 

Such murmurs are extremely rare. 
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MURMURS AUDIBLE IN OTHER PARTS OF THE 

THORAX. 

Aneurysma or dilatations of the aorta, or occa- 
sionally the pressure of a mediastinal tumour 
upon the large vessels, may give rise to mur- 
murs, audible under the first piece of the sternum, 
or to one side of it. 

They are generally systolic, though some- 
times double, and are not easy to diagnose from 
murmurs due to disease of the aortic valves. 

In children a continuous murmur is sometimes 
heard in this place, when the head is thrown 
back, produced, it is stated, in the veins, by the 
pressure of large lymphatic glands in the medias- 
tinum. This explanation is, however, doubtful. 

Beneath the clavicle, a systolic murmur is 
frequently heard, the Subclavian Murmur. 

Its seat is in the subclavian artery, though its 
causes vary in different cases. 

It is sometimes due to compression of the 
artery by the muscles or by the stethoscope, 
and is then altered, or made to disappear, by 
changing the position of the arms or the 
pressure of the stethoscope. In other cases it 
occurs in connection with phthisis, and has been 
then referred to pinching of the arteries by 
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adhesions at the apex of the lung^ and^ Ia8tl7>il: 
may be due to aneurismal dilatation of tii9i 
artery. ;, 

A similar miumur^ associated with vasonlaT'. 
dilatation^ is common in cases of exophthalmio 
goitre over the thyroid gland. 

Murmnrs are frequently heard^ also^ in the 
Vessels of the Heck, both arteries and veins. 
Their commonest seat is in the root of the neck^ 
just above the clavicles. 

In the Arteriesi the murmur is systolic^ and 
occurs in cases of ansamia. Such anaemic 
arterial murmurs are often difficult to diagnose 
from the murmurs propagated upwards along 
the vessels in cases of disease of the aortic 
valves* 

Venous Murmurs are sometimes heard in healthy 
people but are commonest in that form of extreme 
anaemia^ which is called chlorosis. 

When in such a patient the stethoscope is 
placed above the clavicle over the origin of the 
stemo-mastoid muscle^ a continuous blowing or 
rushing sound is heard, often mingled with hum- 
ming, or buzzing, semi-musical sounds, which 
have been compared with the buzzing of a fly* 

This is the Bruit du Diablo or Konnen-Gerausch« 
It is loudest usually on the right side. It is in- 
creased by pressure, although pressure alone is 
not sufficient to produce it, and may destroy it. It 
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increases in intensity with whatever increases the 
rapidity of circulation through the veins. Hence 
it is loudest in the erect position, during the dias- 
tole of the heart, and during inspiration. 

The seat of the murmur is in the veins, for 
compression of the vessel with the finger above 
stops the murmur, with a pressure too small to 
have any effect upon the artery. 

Various explanations have been given of the 
murmur. It has been attributed to the peculiar 
condition of the blood (spansamia), but as it is not 
heard in all cases of anaemia, it is more satis- 
factory to refer it, as also those similar murmnrs 
in the heart, to a condition of dilatation. 

The ansamia producea from malnutrition a 
relaxed condition of the muscular tissue, the 
relaxed vessel dilates, wherever it can. Where, 
however, it passes through dense fascia, as at the 
root of the neck, this dilatation is prevented, and 
we have in this way produced a dilatation above 
and below, with an apparent constriction in the 
middle, the exact physical conditions for a mur- 
mur. 



154 HOW TO EXAMINE THE CHEST. 



SYNOPSIS. 

On Ausooltatioii then we. have to investigate, 

1. The Sounds of the heart : 

2. The Intervals between them : 

3. tf Morxnnrs be present in the Cardiao Region ; 

1. Whether they are systolic, or diastolic, 

and if diastolic, to which part of the 
diastole they belong ; 

2. Their place of maxiinum intensity ; 

3. The direction in which they are propa- 

gated ; 

4. Any special, peculiarities they may 

present : 

4. Harmnrs elsewhere ; 

1. Under the Manubrium Stemi; 

2. In the vessels of the neck, 

1. Arteries; 

2. Veins; 

3. Beneath the clavicle. 
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SYNOPSIS OF THE EXAMINATION OP THE HBAET. 

Inspection. 

1. The Sliape of the prsecordial region. 

2. The Hovements^ the apex beat. 

impnlse elsewhere. 

Palpation. 

1. The position of The Apex. 

2. Impidse elsewhere. 

3. Thrills, Valve-shook, Friction. 

Percussion. 

The Cardiac Dnlness, its size^ shape^ and 
position. 

Anscoltation. 

1. The Sounds of the heart. 

2. Marxnnrs. 

3. Friction. 

4. Murmurs elsewhere in thorax or neck. 



SECTION III. 



THE PULSE. 



THE EXAMINATION OF THE 

PULSE. 



When the left ventricle contracts, the blood, 
which is driven into the aorta, travels through 
the arteries in the form of a wave, and distends 
them, as it passes along. 

It is this wave of distension, which is felt, when 
the finger is placed upon the artery, and which is 
spoken of as the pulse. 

The Pulse might be examined in any superficial 
artery, but the Badial at the wrist is usually 
selected, because it is easily accessible, lying, as 
it does, close under the skin, and upon a solid 
backing of bone. 

In health, every contraction of the heart 
produces a beat at ihe wrist, and we therefore 
commence the examination of the pulse by count- 
ing the Niimber of Beats in the minute. This is 
called the Pulse Bate. 

The Pulse Bate varies much in different individ- 
uals according to age, sex, temperament, &c., 
and also in the same individual under different 
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conditions^ e.g. rest^ exercise^ emotion^ &c.> but 
the average in a healthy joong man at rest is 
about 70^ and in a woman about 80. In young 
children it is more rapid^ and reaches 90 or 
100^ while in infants it is about 120 (c/; Table). 

PULSR BATE AT DIFFERENT AGES. 
(From Carpenter's * Physiology.') 

Beato per minnte. 



In the foetus in ntero . * , 


^ 140—160 


Newly-horn infant • • 


. 130^140 


During 1st year 


. 116—130 


,» 2ndyear • • , 


, 100—116 


„ Srdyear . , 


. 90—100 


From 7th to 14th year 


80—90 


^ Uth to 2l8t year , 


76—80 


„ 21st to 60th year • 


70-76 


Old age . • , . , 


76—80 



In disease the number may rise to 140 or 150, 
and in children even up to 200, 

The beats then become often so rapid^ that 
they appear to run into one another, and cannot 
be counted. The pulse is then called Buming. 
The number rarely falls below 50, although oasee 
are recorded, in which it did not exceed 40 or 
occasionally 30, or even less. 

The character of the wave will of course be 
much affected, not only by the force with which 
the heart contracts, and the amount of blood 
driven into the vessels, but also by the condition 
of the vessels themselves* 
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These different conditions must be clearly 
distinguished in making an examination of the 
pulse, and, before considering the characters of 
the pulse wave, we require to know all that we 
can ascertain about the condition of the artery 
itself, and the amount of blood which it contains. 

The Course of the Artery. 

A healthy radial artery runs a straight course 
down the forearm, but in disease and old age it 
is often much twisted, or, as it is called, Tortuous. 

The only superficial artery which is normaUy 
tortuous is the temporal. 

The Coats of the Artery. 

To estimate the thickness of the waUs of an 
artery the tip of one finger, usually the index, is 
placed upon it, and pressed down so as to flatten 
it against the bone, and then moved slowly over 
it from side to side. 

In a healthy young person, the coats are thin 
and smooth, and flatten out under pressure, so as 
to lie like a piece of folded tape, and to be hardly 
detected under the finger. 

With increasing age, they normally become . 
^mewhat thicker, and are, therefore, more easily 
felt in the middle aged than in young persons. 

In disease and old age, the Thiokening is often 

11 
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SO considerable^ that the artery seems like a piece 
of thick straw^ or even in extreme cases like a 
small pipe stem^ and may be made to roll from 
side to side distinctly under the finger. 

This thickening is usually due to a disease of 
the inner coats called atheroma^ which sometimes 
affects the whole vessel TTniformly^ at other times 
only parts of it^ occurring then in Patches, which 
can often be easily felt. 

In other cases^ as in granular kidney^ the 
thickening is due to a Hypertrophy of the mus- 
cular or fibrous part of the artery, and is there- 
fore uniform aud general. 

Calibre of the Artery. 

But, apart from pathological change, the coats 
will appear to be thicker or thinner, according as 
the vessel is contracted or dilated. This of 
course stands in direct relation with what we 
have to consider next, viz. the Calibre of the 
Vessel, or the size of the column of blood which it 
contains. 

The blood in an artery is under pressure and 
tends therefore to dilate the vessel. This is re- 
sisted by the muscular and elastic tissue in its 
coats. As long as these opposing forces are 
normally related to one another, so long the calibre 
of the vessel will remain normal. 
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Dilatation may therefore occur in two ways, 
either in consequence of a deficiency of tone, as 
in fevers, or in consequence of an increase of in- 
ternal pressure or tension. 

Similarly contraction may occur, either in con- 
sequence of an excess of tone, as in granular 
kidney, or in consequence of a decrease of internal 
pressure, as in hsamorrhage. 

In dilatation, the coats will feel thinner, and the 
artery softer and more easfly compressible. 

In contraction, the coats will feel thicker, and 
the artery harder and less easily compressible. 

What the normal relation is between the thick- 
ness of the coats of a healthy artery and its 
calibre, can only be learnt by experience, but in 
all cases, as long as the vessel can be flattened 
out by pressure, so as to be not more distinctly 
felt than a piece of folded tape would be, so long 
the thickness, whatever this may seem to be, is 
only apparent and not real. 

Hard, soft, easily compressible &c., are terms 
often used in descriptions of the pulse, but they 
are confusing, for they may apply to very dif- 
ferent conditions. Thus, for instance, a cannon 
ball and a football are both hard and not easily 
compressible, but for different reasons. In the 
one case the walls are rigid, and in the other the 
walls are tense. In describing the pulse it is 
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The «hit« line indicatea the tn>e cnrve of the pnlae, the 
dotted line the tpbypnographic traoiog. 

I end n show the tiqiw at wbicb the lat and 2iid Kiimds of 
the heart occar. The ~Bj>tole leatg therefore from ( to n, And 
the diiutole from ii to i. 

The vave, which is felt distiactly by the finger, coireapoDdi 
in length with the line p, q. 

The tingle wave s is split up b; the ijphygmogroph into the 
two wsvee a nod «, and the aecond single ware ffi into the two 



most important to distiuguieh between these 
different conditions. 

The Pulse Wave. 

To examine the palae vrxro, one finger say the 
indes, is placed upon the artery with jnst suffi- 
cient pressure to feel the vessel when no wave is 
passing. Whenit pasBeB,tbefing«rwillbe jerked 
ap, kept up for a short time, and then sJlowed 
gradually to fall, and we bIi^ be able to form an 
estimate of the force, size^ Speed, and form of the 
wave. 

By means of the SphTgau^raph all these varions 
facts mi^ bateoorded in a graphic form, the 
pulse or sphygmt^raphic tetcing {fig. 35). 

In the diagram a white line indicates what is 
probably the real carre, and it differs in many 
respects from the sphygmographic tracing, which 
is represented by a dotted line. 

These difEerences are due chiefly to defects in 
the instrnment, the lever being jerked up too 
high and then &l1iiig too low, and in this way 
giving a double wave where there ought only to 
be one. 

The sensation conveyed to the fingers repre- 
sents more nearly the real curve. This, we see 
rises sharply, then subsides slowly for some 
distance, until it ia interrupted by another slight 
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Fl9. 88. 



Nonnil polM tradng. 



Tradng of a paUe ot incceued tention from a can of gran- 
nlsr kidney (Bqoare top). 




Tulle tracing from a caia of AorUc Inoompetetuw. Water- 
hammer pnlae. 
(Sadden rite and andden tail) 
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rise, after whicli it finally falls more rapidly down 
to the level from wlxicli it started. 

The only part which we feel distinctly is the 
top of the wave between JE and os in the diagram, 
and it is in this part that the most characteristic 
changes occm*. 

The whole pulse wave extends of course from 
I to I, that is, from one beat to the next. A 
long wave would then be the same thing as a slow 
pulse. 

When we speak of a long wave in this sense, it 
will be better to call it a rapid or slow pulse, 
because we really refer to its frequency, and this 
will be discussed later, and because long and 
short ard more commonly used in reference to 
the top or head of the wave (corresponding 
with the line p q) than to its total length. 

The parts of the wave to examine most 
attentively are the upstroke or rise^ and the top 
or head. 

The Upstroke may be abrupt {fig. 89) or gradual 
(Jig. 40), high (Jig. 39) or low (fig. 37). 

The Top of fhe Wave (p to q) represents the 
maximum tension in the vessel. If it be well 
sustained {fig. 86 and 87), the subsidence will 
be gradual, if ill sustained, it will be abrupt 
{fig. 39.) 

Where it is gradual, the wave will appear long, 
and seem to pass slowly under the finger, aud 
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where it is abrupt^ it will appear shorty and seem 
to pass rapidly under the finger. 

This is what is meant generally by a Lcmg and 
Short Wave. 

When the tension is very low, the second wave 
((e) is often well marked, and is sometimes as large 
and as distinct as the primary wave. The poise 
is then felt as a doable beat, and is called Bierotie 
{twice beating) {fig, 38). 

In some other rarer cases, instead of two dis- 
tinct waves, several smaller ones are felt, and the 
pulse is called Thrilling. 

These thrills may in some conditions of the 
artery be produced by pressure, and on this 
account it is important to feel the pulsebnly with 
one finger, lest by a Uttle unequal pressure vibra- 
tions may be set up, and the pulse made artificially 
thrilling. 

One of the most peculiar forms, and at the 
same time one of the most important clinically, 
is known as the Waterhammer Pulse {jig. 39). 
This is pathognomonic of incompetence of the 
aortic valves. It is characterised by a very high 
upstroke and by very short duration. 

It is a short sudden wave, and conveys to the 
finger the sensation of a sharp forcible jerk, the 
artery seeming to empty itself and collapse 
completely, almost immediately after the beat has 
been felt. 
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The high upstroke is caused by the great force 
with which the blood is driven into the arteries, 
for the left ventricle is hypertrophied. 

The short duration or sudden collapse is due 
to the &ct that the aortic valves do not close, so 
that the blood flows back from the aorta into the 
ventricles, and the tension in the arteries is not 
sustained. 

The position of the arm makes a great differ- 
ence in the distinctness with which the characters 
of this pulse are felt at the wrist. If the arm 
hang down, the force of gravity tends to keep the 
artery fairly full, but, if the hand be raised above 
the head, it helps to empty it, and the peculiarity 
becomes more marked. 

This pulse is also known by other names ; 

1. Corrigan*8 Pulse, from Dr. Corrigan who 
described it; 

2. The Locomotor Pulse, from the peculiar way, 
in which the impulse seems to travel down the 
arm, when it is so exposed that the whole length 
of the artery is visible ; 

And 3. Ihe Pulse of Unfilled Arteries, because 
they so quickly empty themselves. If the stetho- 
scope be placed over a large artery, like the 
brachial or femoral, in such a case, a h&avy thud 
is often heard, synchronous with the pulse. 
Possibly this may have given origin to the name 
waterhammer. 
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Rhythm of the Pulse. 

In a healthy pulse the waves are equal in size/ 
and follow each other at equal intervals of time. 
Where this is not so, the pulse is called Irreg^ulary 
and it may be irregular (1) in Force, i.e. in the 
size of its waves, (2) in Frequency, i.e. in time, or 
(3) as is most common both in force and frequency 
{Jig. 40). 

Fio. 40. 




Pulse tracing from a case of Mitral Incompetenoe. Pulse 
irregnlar in force and frequency. 



Irregularity of the pulse k usually due to 
irregular contraction of the hearty as the result 
either of muscular weakness or of impaired nerve 
control. 

Any nervous excitement may make both heart 
and pulse irregular for the time. And in some 
acute diseases of the brain and upper part of the 
spinal cord the rhythm of the pulse is often of 
diagnostic importance. In these cases the beats 
both of heart and pulse follow one another appar** 
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ently with regularity, but the frequency varies 
much from time to time even to the extent of 10 
or 15 beats in consecutive minutes. 

As a matter of routine then the pulse should 
be counted two or three times at short intervals. 

Muscular weakness of the heart often shows 
itself in the pulse by irregularity of force, i,e. in 
the size of the waves ; but this is usually associ- 
ated also with irregularity in time. 

When this weakness is great, some of the 
beats may fail to reach the wrist and the pulse 
is then called '' Intermittent." In extreme cases, 
the pulse may be entirely absent at the wrist, 
the heart not having power to drive a single wave 
so far. 

In these cases any slight extra work thrown 
upon the heart, even for example, the effort of 
standing up, may increase the difference between 
the number of beats at the heart and at the 
wrist. 

Although in most cases irregularity of the 
pulse is due to irregularity of heart action, 
there are cases in which the pulse is markedly 
irregular, while the heart continues to beat regu- 
larly. 

This irregularity is generally synchronous with 
the respiratory movements, and in this way 
regular oscillations in the pulse tracings are pro- 
duced. 
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In health this is not detected except by deli- 
cate apparatus in the large vessels near the 
hearty but, where the circulation is feeble^ it may 
be observed at the wrist in an irregularity, not 
only of force but also of time, synchronous with 
the inspiratory movements of the chest. 

In the most extreme form, this gives rise 
to the Pulsus Paradoxus, {fig. 41), or Pulsus cum 

Fio. 41. 




FuIbos Paradoxus. Pulsas cam Inspiratione intermittens. 
Taken from a case of Purulent Pericarditis. 

The pulse is very dicrotic, the second wave being almost as 
large as the first, ^e horizontal line indicates the remissions 
due to inspiration, and lasting for two or three heart beats. 

Inspiratione intermittens. The pulse beat then 
disappears entirely during inspiration, and often 
hardly a trace of vibration can be detected even 
upon an enlarged sphygmographic tracing. In 
the most typical form the heart remains perfectly 
regular, both in force, as judged by the loud- 
ness of the heart sounds, and in time. 

The typical pulsus paradoxus is very rare. Its 
causes vary. In some few cases, the heart seems 
to be in such an extreme condition of muscular 
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feebleness, that it is unable to overcome even 
the very slight increase of work, which inspira- 
tion throws upon it. 

In most cases, however, the pulsus paradoxus is 
found to be caused by adhesions or bands, which 
surround the large vessels either in the medias- 
tinnm or within the pericardium, in such a way 
that, when the chest expands on inspiration, they 
are tightened, the vessels compressed or pinched, 
and the pulse wave stopped. 



Want of Symmetry. 

The pulses in the two wrists in health are 
exactly symmetrical, both in time and force, the 
only allowance, that may have possibly to be 
made, is for an anatomical difference in the size 
of the vessel, but this does not often prove to be a 
practical difficulty. 

In disease of various kinds, the artery of one 
side may be twisted, pressed upon, stretched, or 
displaced in such a way as to obstruct the circu- 
lation through it, and thus a Want of Sjrmmetry 
wiU be produced. 

Usually this shows itself in an alteration in 
the Character of the Wave on the affected side, 
which may be recognised by the finger and des- 
cribed upon a sphygmographic tracing, but 
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besides this the wave is often Betarded, so that it 
reaches the wrist on the affected side at a per- 
ceptibly later time. 

These, like all other defects of symmetry, are 
of very great practical importance in the diag- 
nosis of disease. 
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SYNOPSIS OF THE EXAMINATION OP THE PULSE. 

I. The Artery. 

1. Its course, straight^ tortuous. 

2. Its coats fthinned. 

^thickened fa. TJniformly, 
\h. In patches. 

II. The Calibre of the Vessel, i e.^ the size of the 
column of blood it contains, and the relation 
between it and the thickness of its coats. 

III. The Pulse wave. 

1. Its frequency, i.e. the number of beats in 

the minute. 

, ^ ( Irregular j ^^ *''''''^®' 

2. Its rhythm < (. or in frequency. 

( Intermittent. 

3. The wave. 1. Its rise, high or low. 

2. Its head j ^°^g *^^ «*>^^<^- 

C rapid or slow. 

3. Its character (dicrotic, 

thrilling, waterhammer, 
&a). 

4. Its sjrmmetry, in timelind 

force. 
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THE MEDIASTINUM. 
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THE EXAMINATION OF THE 
MEDIASTINUM. 



The Mediastinuin is the irregular space^ extend- 
ing from the first rib to the diaphragm, and 
lying between the sternum in front, the spino 
behind, and the lungs on either side. 

Part of this space is occupied by the heart, the 
rest contains the large arteries and veins con- 
nected with the heart, the trachea and the roots 
of the lungs, the oesophagus, and thoracic duct, 
with numerous nerves, small vessels, and glands. 

Dislocation of the Meddastmvm, 

All these structures are intimately connected 
together, and form a mass which is firmly fixed 
below by its attachment to the diaphragm, and 
posteriorly and above by its attachment to the 
spinal column, so that vertical displacement 
is hardly possible. With the sternum, however, 
the connections are loose, so that Lateral Displace- 
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ment may occur by a kind of rotation^ as a door 
swings upon its hinge, the hinge in this case 
being the aorta, where it is fixed to the spine. 

The mediastinum remains in the middle line in 
health. Not because it is ''fixed'' there, but 
because of the equal balancing of the forces, 
which tend to displace it on either side. The 
chief of these is the elasticity of the lungs. 

If air be admitted freely into one pleural cavity, 
the lung on that side collapses, and the elasticity 
of the other lung, being unopposed, comes also 
into play. This lung, then, also contracts, and in 
doing so pulls over the mediastinum. 

If one pleural cavity be greatly distended by 
air or fluid, the mediastinum will be pushed over 
by the pressure and will be still further displaced 
{figs, 15 and 16). 

On the other hand, if one pleural cavity be 
contracted, as with the fibroid thickening, which 
often occurs after chronic pleurisy, the medias- 
tinum will be pulled over, just as the ribs on that 
side are pulled in {fi^. 14). 

The Physical Signs of Displacement of the Medi- 
astinum en masse are 

1. Those of displacement of the heart {q. v.) ; 

2. Those of displacement of the anterior boun- 
daries of the lungs (j. v.). 

These have been already discussed, and need 
not be further referred to here. 
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The parts of the Mediastinum, 

The Hearty althougli strictly included in the 
mediastinum^ has been already described in a 
separate chapter. 

The Best of the Mediastinum is not so easily 
accessible. 

The places where it is examined are 

1. In fronts beneath the upper part of the 
sternum; 

2. Behind^ on either side of the dorsal vertebrad 
in the interscapular spaces. 

Diseases of the Mediastinum, 

In front, the mediastinal region extends from 
the episternal notch down the sternum to the 
level of the fourth costal cartilage. 

This part in health is slightly prominent, moves 
slightly with respiration, and is resonant to per- 
cussion. Beneath it, distinct tracheal or bron- 
chial breathing and resonance, are usually 
audible. 

Apart from affections of the lungs and pleura, 
which may modify the physical signs here (p. 
54, &c.) the diseases of this part are chiefly two, 
each attended by the formation of a Tumour, viz. 
Aneurysm or New Growth. 

In either case the lungs are pushed aside by a 
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DiigTMD of a Mediaitinal Tamoai. The ihaded area beneath 
the manDbrium and upper ribs indicates the area of impaired 
percauion resonance. 

The edgM of the langB are retracted, or pnehed aside bj tba 
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mass, and their place beneath the sternum is 
taken by the non-resonant tumour {fig. 42). 

The percussion will be, therefore, impaired or 
dull, and, as in the lungs, we shall obtain usually 
the physical signs of consolidation, viz. increased 
vocal vibration, increased vocal resonance, and 
increased breathing sounds. In addition there 
may be present in some cases Bulging, Pulsation, 
Thrilhy or Eubbing, and occasionally also Vascular 
Murmurs. 

Posteriorly, in the interscapular spaces, the 
same two diseases are met with, and may give 
rise to the same physical signs. 

Impairment of percussion is, however, much 
more difficult to make out, because of the thick 
muscular covering to the ribs, the percussion 
note here being normally deficient in tone, but 
of course symmetrical. Want of symmetry is 
what we look for, and this is often very distinct, 
so far as vocal vibrations, vocal resonance, and 
breathing sounds are concerned, although the 
other physical signs which are occasionally present 
in front, viz. bulging, pulsation, thrills, friction 
and murmurs, are very rarely obtained behind. 

Where the tumour is large, not only the lungs 
but also the heart and diaphragm may be pushed 
out of place, and we shall then have, in addition, 
the ordinary physical signs of displacement of 
these organs. 
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Ths Diagnosis of Diseases of the Mediastinum, 

The diagnosis of mediastinal affections, by 
means of the physical signs alone, is often very 
difficult, especially when the disease is not exten- 
sive, and is deeply seated, and it is then rather 
upon the secondary symptoms, to which the 
disease gives rise, than upon the physical signs, 
that the diagnosis depends. 

These Secondary Sjrmptoms are for the most 
part due to mechanical interference, by pressure,^ 
with the function of the various organs in the 
thorax. 

What these symptoms may be, depends upon 
the part pressed upon, and varies according to 
the seat of the disease, and, to determine this, a 
very intimate knowledge of the relationship of 
the different parts in the mediastinum is essentiaL 
These are given in detail in any good work on 
anatomy. It will be sufficient for our present 
purpose to group the various symptoms together 
with reference to their cause, and to indicate 
in this way the use, which may be made of them 
for diagnosis. 

I. Pressure upon the Vessels will lead to inter- 
ference with the circulation through them. 

When fhe Veins are compressed, the part of 
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the vessel on the side away from the heart will be 
distended^ and an attempt will be made to estab- 
lish the circulation through collateral channels. 
This will give rise then, first, to Distension of 
the Large Veins above the seat of pressure, as is 
especially common in the lower part of the neck, 
or on the shoulders, and, secondly, to abnormal 
Dilatation of the Subcutaneous Veins usually over 
the front of the chest.* 

In both cases the distension is usually unsym- 
metrical. 

It is important to determine in all these cases 
the direction in which the blood is travelling 
in the dilated vessels, in the way described at 
p. 20. 

The circulation through the Arteries may be 
interfered with, either as the result of direct 
pressure upon them, or in consequence of the 
vessels being so twisted or stretched at their 
origin, that their mouths are obstructed. 

In either case the Pulse, cardiac or radial, will 
become unsymmetrical. There will be a differ- 
ence either in force or in time, that is to say, one 
pulse will be either Smaller than the other, or 
will reach the wrist later than the other, i,e, be 
Retarded, 

* The physiological dilatation of the mammary veins re- 
ferred to at p. 20 must not be confounded with this patho- 
logleal dilatation. 
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Pressure upon either arteries or veins may pro- 
duce a Murmur y audible of course near the seat of 
pressure. In the arteries it is usually Systolic, 
and in the veins often Gontinuous. 

II. Pressure upon the Eespiratory Tract will 
lead to interference with respiration, and give rise 
to Dyspnoea, Stridor, or Cough, all of which are 
frequently Paroxysmal. 

Dyspnoea may be due to pressure upon the 
trachea or bronchus, or directly upon the lung 
itself, and similarly cough may be the result of 
irritation of any of these parts. 

Stridor, whether in breathing, speaking, or 
coughing, on the other hand, is always evidence 
of pressure upon the trachea or bronchi, if there 
be not a local afEection of the larynx to account 
for it, as can easily be determined by laryngo- 
scopic examination. 

Where the pressure is upon the trachea, the air 
will have difficulty in entering both lungs equally, 
but where it is upon the bronchus or lung of one 
side, the obstruction is unilateral, aud, therefore, 
we shall find a want of symmetry in the physical 
signs ; the vocal vibrations and the vocal resonance 
may be weaker than on the unaffected side, and 
the respiratory murmur may be feebler or often 
altered in character, expiration especially becom- 
ing prolonged and occasionally wheezing. 

The place to examine for these altered physical 
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signs is as far away as possible from the root of 
the lungs, where, as a rule, the obstruction exists ; 
and the most convenient part to select is low 
down at the base of the lungs posteriorly, i.e. in 
the infra-scapular region. 

In such cases as these a slight want of sym- 
metry may be of great importance. 

III. The symptoms of Pressure upon fhe Nerves 
vary with the nerve affected, and with the 
amount of pressure, slight pressure producing 
the results of irritation, and considerable pres- 
sure those of paralysis. 

* The nerves are the Pneumogastric, the Phrenic, 
the Sympathetic, and the Intercostal. 

1. Of these, the most important is the Pnemno- 
gastrio, distributed, as it is to the larynx, lungs, 
and heart. 

The Recurrent Laryngeal Branch on the left 
side, where it winds round the arch of the aorta, 
is especially exposed, and is therefore often 
affected. 

Irritation of this branch, as also of the pulmo- 
nary branches of the pneumogastric, commonly 
produces attacks of Spasmodic Dyspnoea^ which 
are sometimes fatal. 

Paralysis^ on the other hand, expresses itself in 
loss of voice. Aphonia, in consequence of paralysis 
of the vocal cord upon the side affected. 

The effect upon the heart is usually to produce 
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Irregula/rity, Palpitation, and Paroxysmal Padn, 
aud occasionally sadden death from Syncope. 

2. Pressure upon the Intercostal Nerves gives 
rise to Pains, referred usually to their peripheral 
distribution on the side or front of the thorax, or 
occasionally following the course of the intercosto- 
humeral nerve, down the inner side of the arm as 
far as the elbow. 

Paralysis of the intercostal nerves is not 
common. 

3. The Phrenic Nerves usually escape or at all 
events the diaphragm rarely gives evidence of 
any affection, when only one phrenic is in* 
volved. 

4» The Sjrmpafhetic Nerves enter largely with 
the spinal nerves into the various plexuses in the 
thorax, and cannot be separated in their action 
from the spinal nerves already referred to, unless 
certain alterations in the rate of beating of the 
heart be attributed to their influence. 

lY. Pressure upon the Thoracic Duct produces 
no symptoms, by which it can be diagnosed, 
although theoretically it might be the cause of 
anaemia and malnutrition. 

Y. Lastly, Pressure upon the (Esophagus causes 
Dysphagia, i.e. difficulty in swallowing either 
solids or liquids, and occasionally, where the 
obstruction is considerable, it may lead to Begur^ 
gitant Vomiting^ 
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It is the combination and association of these 
various symptoms, which make it possible to 
determine in a given case the locality of a tumour 
in the thorax. 

All that the physical signs enable us to estab- 
lish in many cases is the presence of a tumour 
in some part of the mediastinum. Its nature, 
whether aneurysm or new growth, has often to 
be decided rather by the general or constitutional, 
than by the physical signs. 

In young or old people, the probabilities are in 
favour of new growth ; especially if the cachexia, 
usual with malignant disease, be present. 

On the other hand, in middle aged persons 
especially in men, the probabilities are in favour 
of aneurysm. This diagnosis would be confirmed 
by evidence of vascular change in other parts, as 
for example by thickened arteries, or by the his- 
tory of causes likely to produce vascular degene- 
ration, such as laborious work, drink, and 
syphilis. 

In the majority of cases, however, the diagno- 
sis does not present any great difficulties. 



190 HOW TO EXAMINE THE CHEST. 



SYNOPSIS. 

In making the diagnosis of a mediastinal 
tumour, we have to consider 

1. The evidence of a solid mass in the medias- 
tinum, as given 

{a) By the physical signs, 
{b) By the pressure sjrmptoms ; 

2. The facts pointing to the nature of the 
mass; 

(a) Special physical signs; 

(b) The age, history, and constitutional 
condition of the patient. 
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— fine hair 


. 82 


— metallic 


. 86 


— redux . 


. 85 


— to be felt 


. 28 


Croup, chest in 


12,23 


Crying, resonance of 


. 68 


Cjrtometer 


. 11 



D. 

Beath rattle, the • « 82 
Deep cardiac dulness, the 

area of . . . Ill 
DefectiFe inspiration. . 22 
Deficient expansion . . 22 

— expiration . , .22 

— resonance on percussion 55 

— respiratory movement • 22 
Deformities of chest . . 19 
Diagram of heart sounds . 110 
Diaphragmatic respiration 20 
Diastole .... 126 
Diastolic impulse . . 103 

— murmurs . . . 126 
Dicrotic pulse . . . 168 
Difficulty in breathing . 22 
Diffused cardiac impulse . 102 
Dilatation murmurs . . 147 

— of superficial veins . 19 
Direct percussion • . 81 
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Direct vocal resonance . 68 
Direction of blood-current 

in superficial veins . 20 
Displacement of boundaries 

— of the lungs • . 49 

— of the heart . . 98 

— of the mediastinum . 179 
Dry sounds . . .81 
Dulness, percussion . . 84 
Dyspnoea, expiratory . 22 

— inspiratory . . .22 



E. 



of 



Effusion, boundaries 

lungs in pleuritic . 57 
Emphysema, compensatory 49 

— expiratory bulging in . 23 

— physical signs of • .47 

— senile . . . .47 

— shape of chest in . .13 
Endocardial murmurs . 125 
Enlargement of the lungs . 47 
Epigastric pulsation . • 102 
Episternal region, the . 2 
Exaggerated resonance . 55 

— respiratory movements . 22 
Examination, methocU of . 3 
Exocardial murmurs . 125, 149 
Expansion, deficient . . 22 
Expiration, deficient . . 22 
Expiratory bulging . . 23 

— dyspnoea . . .22 
Extended cardiac impulse . 102 

13 
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Fine hair crepitation . . 81 
Fluctuation . . .20 
Fluid in pleura, diagnosig of 80 
Forms of chest ... 9 
Fremissement cataire. . 107 
Friction felt on palpation . 28 

— pericardial . . 107,149 

— pleuritic . . .84 

— pleuro-pericardial . 86, 150 

— rednx . . . .85 
Furrow, Harrison's . . 15 

G. 

Gkll-bladder, position of . 41 
General heaving of prsecor- 
dium .... 104 

H. 
Hsemic murmurs . . 147 
Hammers for percussion . 81 
Harrison's furrow . . 15 
Heaving of prsecordium, 

general . . . 104 
Heart, the. . . 97 

— apex of . . . . 99 

— auscultation of . • 118 

— axes of . . . . 137 

— cantering action of . 123 

— diagnosis of valvular 

diseases of . . .141 

— displacement of . .98 

— how to time . . 122 

— impulse of . . 102 

— inspection of . . 98 

— murmurs {vide murmurs) 124 



Heart, palpation of the 

— percussion of the . 

— valves, position of 
Heart sounds, the 

— accentuation of the 

— reduplication of the 

— unduly audible in disease 

of lungs 
Hepatic pulsation ^ 
Hydro-pneumothorax 
Hyper-resonance 
Hypertrophy, compensatory 



I. 



V 



I 



Immediate percussion 
Impaired resonance on per- 
cussion . . , i 

— respiratory movements . i 
Impulse, diastolic • . 1( 

— of the heart . . . 1( 
Increased resonance on per- 
cussion . . .5 

Indirect percussion . . S 
Infraclavicular region, the 
Inf ramammary region, the 
Inf rascapular region . 
Infraspinous region, the . 
Inorganic murmurs . . 14 
Inspection of the heart . 9 
Inspiration, defective . 2 
Inspiratory dyspnoea . 2 

— recession • . .2 
Intercostal spaces, bulging 

of . . . . .2 
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Intercostal, contraction of 28 

— recession of . . .23 

— widening of . . .28 
Intermittent pnlse . . 171 
Interrupted breathing . 75 
Interscapular region, the . 2 
Irregular pulse . . .170 

— respiration • . .24 



J. 
Jerky breathing 

K. 



. 76 



Klappenstosz (valve shock) 108 

L. 

Landmarks, medical (see 

Surface markings) . 35 
Laryngeal breathing . 71 

— resonance . . .65 
Line, the nipple . . 2 
Liver, surface markings of 30 
Locomotor pulse, the . 169 
Lungs, auscultation of the 60 

— boundaries of the . . 37 

— consolidation of the . 80 

— contraction of the . . 47 

— diagnosis between dis- 

ease of the pleura and 

of the . . .80 

— enlargement of the . 47 
— - inspection of the . . 9 

— palpation of the . . 27 

— percussion of the . . 31 
•— size of the . . .35 
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Mammary region, the . 2 
Markings, surface . . 85 
Measurements of chests . 10 

— varying with respiration 21 
Mediastinum . . . 179 

— boundaries of . . 179 

— diagnosis of diseases of . 184 

— diseases of . . . 181 

— dislocation of . . 179 

— parts of . . . 181 

— places to examine . . 181 

— synopsis of examination 

of . . . .190 

Mediate percussion . . 31 

Medical landmarks . . 85 

Metallic CI epitation . . 86 

— tinkling . . .86 
Methods of examination • 8 
Mitral disease, alteration of 

cardiac dulness in . 117 

— murmurs . . . 139 

— stenosis, case of . . 143 
Moist sounds . . .81 
Movements of respiration, 

alterations in . .22 

— how to examine, by 

palpation . . .27 

— of chest in respiration . 20 

— of the prscordium . 98 
Murmurs, ansmic, hsemic, 

blood . . .147 

— aortic .... 138 

— auricular systolic . . 128 

— backwards . . . 138 
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MarmoTB, cause of endo- 
cardial . . . 132 

— classification of • . 125 

— definition of . . . 124 

— diastolic . . • 129 

— dilatation . . . 147 

— endocardial, not dae to 

valvular disease . . 145 

— endocardial and exo- 

cardial . . . 125 

— exocardial . . . 149 

— heart .... 124 

— how to time . . 126 

— inorganic, characters of 146 

— in vessels of neck . 152 

— mitral .... 139 

— musical . . .125 

— onwards . . . 133 

— organic and inorganic . 126 

— place of . . . 133 

— postsystolic . • . 181 

— presystolic . . . 128 

— pulmonary systolic . 146 
•— subclavian . . . 151 

— systolic and diastolic . 126 

— table of . . . 132 

— tricuspid . . 141, 147 

— venous • • . 152 
Musical heart murmurs . 125 

N. 

Nipple line, the . . 2 

Nonnen-gerausch . . 152 
Number of respirations . 23 
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Onwards murmurs 
Orthopnoea 

P. 



PAQB 
. 183 
. 22 



Palpatory percussion 


32 


Palpation . 


. 5 


— of heart 


. 166 


— of lungs 


. 27 


Pantograph 


. 12 


Paradox pulse, the 


. 172 


Paralytic chest, the 


. 17 


Parasternal region, th 


le . 2 


Pectoriloquy 


. 68 


— whispering . 


. 68 


Percussion 


. 5 


— apparatus for 


. 91 


— boxy . 


. 55 


— deficient 


. 55 


— definition of . 


. 81 


— direct (immediate) 


. 81 


— dull . 


. 55 


— exaggerated . 


. 58 


— impaired 


. 55 


— indirect (mediate) . 


. 31 


— method of . 


. 82 


— normal . 


. 55 


— of the heart . 


. 109 


— of lungs 


. 81 


— • palpatory 


. 32 


— sounds, varieties of 


. 61 


Pericardial effusion, a' 


Ltera- 


tion of cardiac dt 


ilness 


in . • . 


. 117 
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. 15 
. 31 
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Pericardial friction 

— ^ characters of 
Pigeon breast, the 
Plessimeters 
Plessor 
Pleura, diagnosis between 

diseases of long and 
of . . . .80 
Pleuritic effusion . . 51 

diagnosis of . .80 

•— friction . . .84 

felt on palpation . 28 

Pleuro-pericardial friction 

65, 150 
Pneumothorax, ausculta- 
tion in . . .85 

— boundaries of lungs in . 49 
Position of patient for exa- 
mination of the chest . 3. 

Postsystolic murmurs . 130 
Prsecordium, the . . 98 

— bulging of . . .98 

— the movements of . .98 

— the shape of . . .98 
Presystolic murmurs . 128 
Pterygoid chest, the . . 17 
Puerile breathing . • 75 
Pulmonary systolic mur- 
murs .... 146 

Pulsation, arterial . . 103 

— epigastric . . . 103 

— hepatic . . . 103 

— venous .... 104 
Pulse, the . . . . 159 

— Corrigan's . . . 169 
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Palse, cum inspiratione in- 
termittens. . . 172 

— dicrotic . . . 168 

— hard, soft, &c. . 163 

— incompressible . . 163 

— intermittent . . . 171 

— irregular . . . 170 

— locomotor . . . 169 

— of unfilled arteries . 169 

— paradox . . . 172 

— relation to respiration . 23 

— retardation of . . 174 

— rhythm of . . . 170 

— synopsis of the . 176 

— thriUing . . .168 

— want of symmetry . 173 

— waterhammer . • 168 
Pulse rate, the . . . 159 
conditions affecting 

the . . . . 160 

Pulse wave, the . . . 165 

Purring tremor . . 107 

Pyo-pneumothorax . . 87 



R. 

R41es 

Rate of respiration . 
Rattle, the death 
Recession, inspiratory 



81 
23 
82 
23 



— of apex beat systolic . 102 
Reduplication of the heart 

sounds . . . 123 
Redux crepitation . . 85 

— friction . , .85 
Regions of chest . . 2 
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Relative cardiac dnlness . 


111 


Befistance, sense of . 


29 


Resonance, percussion 


84 


— area of stomach . 


43 


— deficient 


55 


— dull . 


65 


— impaired 


65 


— normal 


66 


— tympanitic . 


63 


— varieties of . 


51 


— vocal, varieties of 


66 


Respiration 




— amount of air on . 


21 


— Cbeyne-Stokes's . 


24 


— costal or thoracic . 


20 


— diaphragmatic or abdo- 




minal 


20 


— effect of emotion on 


24 


— interrupted . 


76 


— irregular 


24 


— jerking 


75 


— movements of 


20 


— Saccadic 


76 


— variations in move- 




ments of • • . 


22 


— voluntiary control over . 


24 


— wavy .... 


75 


Respirations, effect of ex- 




citement and disease 




upon number of. 


23 


— number of . 


23 


— relation to pulse . • 


23 


Respiratory movements. 




how to examine (pal- 




pation) 


27 
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Respiratory movements in 
men, women, and chil- 
dren . . . .20 

Rhonchus . . . .81 

— felt ... 28 
Ribs, how to count the . 27 
Rickety chest, the . . 14 

S. 
Senile emphysema . • 47 
Sense of resistance . . 29 
Shape of the healthy thorax 9 

— varieties of . . .12 
Shoemakers' chest . . 19 
Short breath (dyspnoea) . 22 
Sibilus . . . .81 

— felt .... 28 
Solidification of lung, dia- 
gnosis of . . .80 

Sound, cracked-pot . . 56 

— the bell . . .87 

— the splashing . . 87 
Sounds, dry and moist . 82 
Sounds of breathing . . 70 

— of the heart, the (see 

Heart sounds) . . 119 

whisper . . .68 

Space, complemental . . 39 
Spaces, bulging of inter- 
costal. . . .28 

— contraction of intercostal 28 

— widening of intercostal 28 
Sphygmograph, the . . 165 
Spirometer, the . . 21 
Splashing sound . . 87 
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. 60 
. 63 
. 62 
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Splenic area 
Stethoscopes 

— binaural 

— single . 
Sternal region, the . 
Stomach resonance, the area 

of .... 43 
Stomachy size of . .43 
Stokes's breathing, Cheyne- 24 
Stridor, stridorous breath- 
ing .... 171 
Subclavian murmurs . 151 

Succussion . . .87 
Supraclavicular region, the 2 
Supraspinous region, the . 2 
Superficial cardiac dulness, 
the area of . . . 110 

— veins, dilatation of . 19 
Surface markings . . 35 

— liver . . . .39 
•^ lungs . . .44 

— spleen . . .43 

— stomach . . .48 
Symmetrical contraction of 

lungs . . . .47 

— enlargement of lungs . 47 
Symmetry in shape of 

thorax, want of, evi- 
dence of disease . . 18 
Synopsis of auscultation of 
heart .... 154 

— auscultation of lungs . 89 
"Synopsis of general exami- 
nation of heart . . 155 

of lungs . .93 
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Synopsis of general exa- 
mination of the medi- 
astinum . . . 190 

of the pulse . . 175 

— of inspection of heart . 105 
of lungs . 26 

— of palpation of heart . 108 
of lungs . 80 

— of percusssion of heart . 117 

of lUDgS. 50 

Systx>le . . . .120 
Systolic murmurs . . 126 

— pulmonary . . . 146 
Systolic recession of apex 

beat .... 102 

I 

T. 
Thoracic aneurysm . . 181 

— respiration . . .20 

— tumour . . . 181 
Thorax, the ... 1 

— changes in shape of, in 

disease . . .18 

— measurements of . .10 

— contents of the . . 3 

— parts of the . . 1 

— varieties of . . .12 
Thrilliug pulse . . .168 
Thrills . . . .107 
Tinkling, metallic . . 86 
To time the heart . . 127 
Tracheal breathing . . 71 

— resonance . . .65 
Tracing, cyrtometer, of 



chest . 



• • 



. 11 
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Tracing, gphygmographic . 165 

Transposition of viscera . 101 

Traube's zone . . .43 

Tremor, parring . . 107 

Tricaspid murmurs . . 147 

Tubular breathing . . 71 

Tumour, mediastinal . . 181 

Tympanitic resonance, or 

percussion . . .53 

Types of respiration . . 26 

V. 
Undulatory car^AC impulse 102 

V. 

Valve shock . . . 107 
Valves of heart, position of 136 
Valvular disease, diagnosis 



of 



Varieties of chests 
Veins, dilatation of . 
Venous murmurs in neck 
Venous pulsation 
Vesicular breathing . 
— resonance 
Vibrations of voice in 
women and children . 29 



141 
12 
19 
152 
103 
71 
65 
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Vibrators, want of sym- 
metry in . . .29 

— vocal .... 28 
Viscera, transposition of . 101 
Vital capacity of the chest 21 
Vocal resonance . 29, 64 

— varieties of . . .65 
Vocal vibrations . . 28 
Voice, auscultation of the . 64 

W. 



Want of symmetry in 


the 




lungs . 




18 


On inspection . 




26 


— palpation . 




29 


— percussion . 




66 


— auscultation 




90 


Waterhammer pulse . 




168 


Wavy breathing 




75 


Weaver's chest . 




19 


Whisper sounds . 




68 


Widening of intercostal 




spaces 


• 


28 


Z. 






Zone, Traube's . 
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TOMES (G, /S.).— Manual of Dental Anatomy, 

Human and Comparative. By Chablks S. Tombs, M.A., F.B.S. 
Second Edition. With 191 Engravings. Crown 8vo, 12s. 6d. 

TOMES (J. and C. S.^—A Manual of Dental 

Siiigery. By John Tomes, M.B.C.8.) F.B.B., and Chablbs S. Tombs, 
M.A., M.B.C.S., F.K.8. ; Lecturer on Anatomy and Physiology at the 
Dental Hospital of London. Second Edition. With 262 Engravings. 
Fcap. 8vo, 14s. 



EAR, DISEASES OF. 

BURNETT— ThQ Ear: its Anatomy, Physio- 
logy, and Diseases. A Practical Treatise for the Use of Medical 
Students and Practitioners. By Chablbs H. Bubnbtt, M.D., Aural 
Surgeon to the Presbyterian Hospital, Philadelphia. With 87 Engxay- 
ings. 8vo, 188. 

DALEY, — On Diseases and Injuries of the Ear. 

By William B. Dalbt, F.E.C.S., Aural Surgeon to, and Lecturer on 
Aural Surgery at, St. George's Hospital. Second Edition. With 
Engravings. Fcap. 8vo, 68. 6d. 
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EAR, DISEASES OT—contintied, 

JONES. — A Practical Treatise on Aural Sur- 
gery. By H. Macxaughtok Jones, M.D., Professor of the Queen's 
XTniTendty in Ireland, Surgeon to the Cork Ophthalmic and Aural Hos- 
pital. Second Edition. With 68 Engravings. Grown Svo, 8b. 6d. 

By the same A uthor. 

Atlas of the Diseases of the Membrana 

Tympani. In Colonred Plates, containing 69 Figures. With Ex- 
planatory Text. Crown 4to, 21s. 



FOBENSIC MEDICINE. 
OOSTON. — Lectures on Medical Jurisprudence. 

By Francis Ogstox, M.D., Professor of Medical Jurispmdenoe and 
Medical Logic in the University of Aberdeen. Edited by Fbakcis 
OosTOv, Jim., M.D., Assistant to the Professor of Medical Jnxispra- 
dence and Lecturer on Practical Toxicology in the University of 
Aberdeen. With 12 Plates. 8vo, 188. 

TAYLOR— The Principles and Practice of 

Medical Jurisprudence. By Alfred S. Taylob, M.D., F.B.8., late 
Professor of Medical Jurisprudence to Guy's Hospital. Second Edition. 
With 189 Engravings. 2 Vols. 8vo, 31s. 6d. 

By the same A uthor. 

A Manual of Medical Jurisprudence. 

Tenth Edition. With 66 Engravings. Crown 8vo, 14s. 

ALSO, 

On Poisons, in relation to Medical Juris- 
prudence and Medidne. Third Edition. With 104 Engravings. 
Crown 8vo, 16s. 

TIDT AND WOODMAN.—A Handy-Book of 

Forensic Medicine and Toxicology. By C. Mbymott Tidy, M.B. ; and 
W. Bathxtbst Woodman, M.D., F.B.C.P. With 8 Lithographic Plates 
and 116 Wood Engravings. 8vo, 81s. 6d. 
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PARKE8.^A Manual of Practical Hygiene. 

By Bdvukd a. Pabkxb, H.D., F.B.S. FifCh Edition by F. Db Chauxont, 
M.D., F.B.8., FrofesMr of Ifilitajy Hygieiie in the Anny Hiedioal 
BohooL With9FlatMandll2BDgnkving8. 8vo,iai. 

WILSON.— Pl Handbook of Hygiene and Sani- 
tary Sdenoe. By Obobob WzlsoV) ILA., H.D., Medical OiBoer of 
Health for Hid Warwickshire. Fourth Edition. With BngxaTinga. 
Grown 8yo, 10b. 6d. 



MATEBIA MEDICA AND THEBAPEUTICS. 
BINZ AND SPARKS.— The Elements of Thera- 

peutios: a Clinical Guide to the Action of Medieinea. By C 
Bnrz, H.D., FMrfeasor of Fhannaoology in the Uniyenity of Boon, 
nrandated and Edited with Additions, in oonformity with the BiitiA 
and American Pharmacopoeias, by Edwabd L Bpabks, M.A.9 ILB.1 
F.B.C.P. Lond. Crown Svo, 8b. 6d. 

OWEN — Tables of Materia Medica ; com- 

prisfaig tiie Contents, Doses, Proportional Composition, and MetiiodB 
of Hanuf aoture of Pharmacc^Ksial Preparations. By Irabbabi) Owbb, 
H.B., M.B.C.P., Lecturer on Materia Medica at St. George's Sospitd. 
Fifth Edition. Crown 8vo, 2b. 0d. 

ROTLE AND HARLET.—A Manual of Materia 

Medica and Therapeutics. By J. Fobbbs Eotlb, M.D. , F.B.S.t and Jomr 
Hablby, MD., F.B.C.P., Physician to, and Joint Lecturer on CUniotl 
Medidne at, St. Thomas's Hospital. Sixth Edition. With 189 Bngia?- 
ings. Crown 8v0} 16s. 

THOROWGOOD.— The Student's Guide to 

Materia Medica and Therapeutics. By John C. Thobowoood, M.D., 
F.B.C.P., Lecturer on Materia Medica at the Middlesex Hbspitid. 
Second Edition. With Engravings. Fcap. 8vo, 7b. 

WARING.— A Manual of Practical Therapeu- 
tics. By Edwabd J. Wabivo, C.B., M.D., F.B.C.P. Third Bdition. 
Fcap. Syo, 12b. 6d. 
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MEDICINE. 
BARCLAY. — A Manual of Medical Diagnosis. 

By A. Whtts Babolay, M.D., F.B.C.P., late Fhysidaa to, and 
Lectnrer on Medicine at, St. George's HospitaL Third Bdition. Foap. 
8vo, 10b. 6d. 

CHARTERI8.— The Student's Guide to the 

Practioe of Medicine. By Matthew Chabtbsxs, M.D., Profeasor of 
Materia Medica, TJmveraty of Glasgov ; Physician to the Boyal Loflrm- 
ary. With Engravings on Copper and Wood. Third Edition. VoKp, 
870, 7s. 

FJENWICK— The Student's Guide to Medical 

Diagnosis. By Baxubl Fbnwick, M.D., F.B.C.P., Physician to the 
London SospitaL Fifth Edition. Witli 111 Engxayings. Fcap. 8vo, 78. 

By the same A uthor. 

The Student's Outlines of Medical Treat- 
ment. Second Edition. Fcap. 8vo, 7b. 

FLINT, — Clinical Medicine : a Systematic Trea- 
tise on the Diagnosis and Treatment of Disease. By AusTiir Flint, 
M.D., Professor of the Principles and Practioe of Medicine, ftc, in 
Bellevne Hospital Medical College. Svo, aos. 

HALL, — Synopsis of the Diseases of the Larynx, 

Longs, and Heart : comprising Dr. Edwards' Tables on the Ezamina^ 
tion of the Chest. With Alterations and Additions. By F. Db 
Hayillavd Hall, M.D., F.B.C.P., Assistant-Physioian to the West- 
minster Hospital. Boyal 8vo, 2s. 6d. 

SAN80M. — Manual of the Physical Diagnosis 

of Diseases of the Bteart, including the use of the Bphygmogn^h 
and Cardiograph. By A. E. Sanbom, M.D., F.B.C.P., Assistant- 
Physician to the London Hospital. Third Edition. With 47 WoodontB. 
Fcap. 8vo, 7s. 6d. 

WARNJER— Student* s Guide to Medical Case- 

Taking. By Francis Wabitbb, M.D., Assistant-Physician to the 
London HospitaL Fcap. 8vo, 6s. 
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MEDICINE — continued. 
WHITTAKER—SXMA^nts' Primer on the Urine. 

By! J. Tkayis Whittakeb, M.D., Clinical DemonBtrator at the Boyal 
Infirmary, Glasgov. With Illiistrations, and 16 Plates etched on 
Copper. Port 8vo, 48. 6d. 



MIDWIFERY. 
BARNES. — Lectures on Obstetric Operations, 

including the Treatment of HsBmoirhage, and forming a Guide to the 
Management of Difficult Labour. By Bobsbt Babkss, M.D., F.B.C.P.t 
Obrtetric Phyridan to, and Lecturer on Diseases of Women, &c., at, St. 
George's HospitaL Third Edition. With 124 Engrayings. Svo, 18b. 

CLAT.—Th^ Complete Handbook of Obstetric 

Surgery ; or. Short Rules of Practice in every Emergency, from the 
Simplest to tide most formidable Operations connected 'with the Science 
of Obstetricy. By Chablss Clay, M.D., late Senior Surgeon to, and 
Lecturer on Midwifery at, St. Mary's Hospital, ' Maoichester. Third 
Edition. With 91 Engravings. Fcap. Svo, 6s. 6d. 

RAM8B0TnAM.—TYi^ Principles and Practice 

of Obstetric Medicine and Surgery. By Fbakcis H. Bahsbothak, M J)., 
formerly Obstetric Physician to the London Hospital. Eifth Edition. 
With 120 Plates, forming one thick handsome volume. Svo, 228. 

REYNOLDS.— Notts on Midwifery: specially 

designed to assirt the Student in preparing for Examination. By J. J. 
BsYKOLDS, M.B.C.S. Fcap. Svo, 48. 

ROBERTS— Tht Student's Guide to the Practice 

of Midwifery. By D. Lloyd Eobbbts, M.D., F.B.C.P., Physidan to 
St. Marjr's Hospital, Manchester. Second Edition. With 111 Engrav- 
ings. Fcap. Svo, 7s. 

8CHR0EDER.—A Manual of Midwifery ; includ- 
ing the Pathology of Pr^nancy and the Puerperal State. By Kabl 
ScHBosDEB, M.D., Professor of Midwifery in the University of Erlangeii. 
Translated by Chablbs H. Cabtbb, M.D. With Engravings. Svo, 
19b. 6d. 
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MIDWIPEBY — continued. 
SWAYNK—Obstttric Aphorisms for the Use of 

students commencing Midwifery Practice. By Josbph Q, SwATNXr 
M.D., Leotoxer on Midwifery at tiie Bristol Scho<d of Medicine. Serentb 
Edition. With Engravings. Foap. 8to, Ss. ed. 



MICBOSCOPY. 

CARPENTER— The Microscope and its Revela- 
tions. By William B. Cabpsxteb, C.B., M.D., F.B.S. Sixth Edition. 
With 26 Plates, a Colonied Frontispiece, and more than 600 Engravings, 
Crown 8vo, 168. 

MARSH. — Microscopical Section-Cutting : a 

Practical Qxiide to the Preparation and Mounting of Sections for the 
Microscoi>e, special prominence being given to tide subject of Animal 
Sections. By Dr. Sylvestkb Mabsh. Second Edition. With 17 
Engravings. Fcap. 8vo, 38. 6d. 

MARTIN. — A Manual of Microscopic Mounting 

By John H. Mabtin, Member of the Society of Public Analysts, ftOr 
Second Edition. With several Plates and 144 Engravings. 8vo, 78. 6dr 



OFHTHAXiMOIiOaY. 
DAGUENET.—Pl Manual of Ophthalmoscopy 

for the Use of Students. By Dr. DAonsmET. Translated by C. Sr 
Jeaffbsson, Surgeon to the Newcastie-on-Tyne Eye Infirmary. With 
Engravings. Fcap. 8vo, 6s. 

HIGGENS.— Hints on Ophthalmic Out-Patient 

Practice. By Ghables Hiookxs, F.B.C.S., Ophthalmic Surgeon to, 
and Lecturer on Ophthalmology at, Guy's Hospital. Second Edition, 
Fcap. 8vo, 8s. 

JONES. — A Manual of the Principles and 

Practice of Ophthalmic M^didne and Surgery. By T. Whabtov JovuBt 
F.B.C.8.,F.B.S., late Ophthalmic Surgeon and Profeesorof Ophthalmo- 
logy to University Ck)Uege Hospital. Third Edition. With 9 Coloured 
Plates and 178 EiigravingB. Fcap. 8vo, 18b. 6d. 
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OPHTHALMOLOGY— c<m«»nu6<;?. 
MACNAMARA, — A Manual of the Diseases of 

tlie Bye. By Chablw Hackamara, F.B.C.S., Surgeon to, and Lectozei 
on Surgery at, WeftminaterHospitaL Fourth Edition. With4Ck>loared 
Flatea and 66 Engravings. Fcap. 8to, 10s. 6d. 

NETTLESEIR— The Student'sGuide to Diseases 

of the Eye. By Edwabd Nettleship, F.R.C.S., Ophthalmic Surgeon 
to, and Lecturer on Ophthalmic Surgery at, St. Thomas's HoepitaL 
Second Edition. With 187 Engravings, and a Set of Coloured Papezs 
iUustrating Coloox^blindness. Fcap. 8vo, 7s. 6d. 

WOLFE. — On Diseases and Injuries of the Eye : 

a Course of Systematic and Clinical Lectures to Students and Medical 
Fftetitioners. By J. B. Wolfb, MJ)., F.U.C.S.E., Senior Surgeon to 
the Glasgov Ophthalmic Listitution, Lecturer on Ophthalmic Medicine 
and Surgery in Anderson's College* With 10 Coloured Plates, and 190 
Wood Engravingf , 8vo. 



PATHOLOGY. 
JONES AND SIEVEEING.—A Manual of Patho- 

logical Anatomy. By C. Haitdfiild Jovbb, M.B., F.B.S., and Edwabd 
H. SnyxKnra, M.D., F.B.C.P. Secqpd Edition. Edited, ivith conside^• 
able enlargement, by J. F. Patnx, M.B., Assistant-Physician and 
Lecturer on General Pathology at St. Thomas's Sospital. With 196 
Engravings. Crown 8vo, 16s. 

ZANCEREAUX.— Atlas of Pathological Ana- 
tomy. By Dr. Lakcbbsaux. Translated by W. S. Gbsbkfibld, MD., 
Professor of Pathology in the University of Edinburgh. With 
70 Coloured Plates. Imperial 8vo, £6 6s. 

FIiRC!ffOT7. — Post- Mortem Examinations: a 

Description and Explanation of the Method of Performing theniy 
with especial reference to Medico-Legal PMctice. By Professor 
BuDOLPH ViBCHow, Berlin Charity Hospital. Translated by Dr. T. B. 
Smith. Second Edition, with 4 Plates. Fcap. 8vo, 8s. 6d. 

WILKS AND MOXON.—Lsecturts on Pathologi- 
cal Anatomy. By Samubl Wilkb, M.D., F.B.S., Physician to, and late 
Lecturer on Medicine at, Ouy's Hospital; and Waltbb Moxov, M.D., 
F.B.C.P., Physidan to, and Lecturer on the Practice of Medidne at, 
Guy's HospitaL Second Edition. With 7 Steel Plates. 8yo,18s. 
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PSYCHOLOGY. 
BUCKNILL AND TUKE.—A Manual of Psycho- 

k^cal Medidne : oontaixiing tide Limaoy Laws, Noflology, JEMtAogff 
Statistics, Desoriptioii, DiagnosiB, Pathology, and Treatment of Insanity^ 
with an Appendix of Cases. By Jonir C. BncKNiLL, M.D., F.B.S., 
and D. Hack Tukx, M.D., F.B.G.P. Fourth Edition, with 12 Flatet 
(80 Fig-ores). Svo, 26s. 



PHYSIOLOGY. 

CAi2P^i^TJS?jB.— Principles of Human Physio- 
logy. By William B. Gabpbntsb, C.B., M.D., F.B.8. Ninth Edition. 
Edited by Henry Power, M.B., F.B.C.S. With 8 Steel Plates and 
877 Wood Engravings. Svo, 81s. 6d. 

DALTOK—A Treatise on Human Physiology : 

deHigned for the use of Stud^its and Practitioners of Medicine. By 
John C. Dalton, M.D., Professor of Phy8iol<^7 and Hygiene in the 
CoU^e of Physicians and Surgeons, New Ywk. Seyenth Edition. Witii 
252 Engravings. Boyal Svo, 208. 

FBJSY.— The Histology and Histo-Chemistry of 

Man. A Treatise on the Elem^its of Ckimposition and Structure of the 
Human Body. By HsinbiOh Fbby, Professor of Medicine in Zurich. 
Translated by Abthur E. Babkbb, Assistant-Surgeon to the Uni« 
versity Ck)llege Hospital With 608 Engavings. Svo, 21s. 

SANDUESON.— Handbook for the Physiological 

Laboratory : containing an Exposition of the fundamental facts of the 
Science, with explicit Directions for their demonstratioiL By J. Bitbdox 
Sakdebsok, MD., F.B.S., Jodrell Professor of Physiology in University 
College; E. Klsik, M.D., F.B.S., Assistant-Professor in the Brown 
Institution ; Michael Fostbb, M.D., F.E.S., Preelector of Physiology 
at Trinity CoU^r^, Cambridge ; and T. Laudbb Bbuxtok, M.D., F.B.S.y 
Lecttirer on Materia Medica at St. Bartholomew's Hospital Medical 
College. 2 Vols., with 128 Plates. Svo, 24s. 



STJBGEBY. 
BRYANT. — A Manual for the Practice of 

Surgery. By Thok as Bbyant, F.B.C.S., Surgeon to, and Lecturer on 
Surgery at, Guy's Hospital. Third Edition. With 672 Engravings 
(nearly all original, many being coloured) . 2 vols. Grown Svo, 2Ss. 
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STJBGEBY — continued, 
BELLAMY.— TYi^ Student's Guide to Surgical 

Anatomy ; a Description of the more important Surgical Begions of 
the Human Body, and an Introduction to Operative Surgery. By 
Edward Bbllaxt, F.B.G.S., and Member of the Board of Examiners ; 
Surgeon to, and Lecturer on Anatomy at, Charing Croes Hospital 
Second Edition. With 76 Engravings. Fcap. 8vo, 78. 

CLARK AND WAQSTAFFE. — Outlines of 

Surgery and Surgical Pathology. By F. Lb Obob Clabk, F.B.C.8., 
F.B.S., Consulting Surgeon to St. Thomas's Hospital. Second 
Edition. Bevised and expanded by the Author, assisted by W. W. 
Waostaffb, F.B.C.S.» Assistant-Surgeon to St. Thomas's Hospital. 
8vo, 10s. 6d. 

DEUITT.—Tht Surgeon's Vade-Mecum ; a 

Manual of Modem Surgery. By Bobebt Dbuitt, F.B.C.S. Eleventh 
Edition. With 869 EngravingB. Fcap. 8vo, 14a. 

FERGUS80N.—A System of Practical Surgery. 

By Sir Williax FBBaussoK, Bart., F.B.C.S., F.B.S., late Surgeon and 
Professor of Clinical Surgery to King's College Hospital. With 468 
Engravings. Fifth Edition. 8vo, 2l8. 

HEATH. — A Manual of Minor Surgery and 

Bandaging, for the use of House-Surgeons, Dressers, and Junior Practi- 
tioners. By Chbistophbb Hbatb, F.B.C.S., Holme Professor of Clinical 
Surgery in University Coll^^ and Su]^:eon to the Hospital. Sixth 
Edition. With 116 Engravings. Fcap. 8vo. 6s. 6d. 

By the same A uthor, 

A Course of Operative Surgery: with 

Twenty Plates drawn from Xature by M. LfivliiLLfi, and Coloured 
by hand under his direction. Large 8vo, 40s. 

ALSO) 

The Student's Guide to Surgical Diag- 
nosis. Fcap. 8vo, 6s. 6d. 

MAUNDER.— Operative Surgery. By Charles 

F. Maundbb, F.B.C.S., late Surgeon to, and Lecturer on Surgery at, 
the London Hospital. Second Edition. With 164 Engravings. Post 
8vo, 6s. 
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STJBGEBY — corUinued. 
FIRRIK —The Principles and Practice of 

Stirgery. By William Piebib, F.B.S.E., late Professor of Surgery in 
the University of Aberdeen. Third Edition. With i90 Engravings. 
8vo, 28s. 

SOUTHAM. — Regional Surgery : including Sur- 
gical Diagnosis. A Manual for the use of Students. Fart I., the 
Head andNeck. By Fbedbbick A. Southah, M.A., M.B. Ozon,F.B.C«S.9 
Assistant-Surgeon to the Boyal Infirmary, and Assistant-Lecturer on 
Surgery in the Owen's College School of Medicine, Manchester. 
Crown 8vo, 6h. 6d. 



TEBMINOIiOGY. 
DUNGLISON, — Medical Lexicon : a Dictionary 

of Medical Science, containing a concise Explanation of its vaxioufl 
Subjects and Terms, with Accentuation, Etymology, Synonymes,* ftc. 
By BoBLBY DuNGLisox, M.D. Xew Edition, thoroughly revised by 
BiCHABD J. DuNOLisoN, M.D. Boyal 8vo, 28s. 

MATNE, — A Medical Vocabulary: being an 

Explanation of all Terms and Phrases used in the various Depart- 
ments of Medical Science and Practice, giving their Derivation, Meaningy 
Application, and Pronunciation.- By Bobbbt Qt. Matitb, M.D., LL.D., 
and John Maykb, M.D., L.B.C.S.E. Fifth Edition. Fcap. 8vo, 10s. 6d. 



WOMEN, DISEASES OF. 
BARNES.— Pl Clinical History of the Medical 

and Siurgical Diseases of Women. By Bobbbt Babkbs, M.D., F.B.C.P., 
Obstetric Physician to, and Lecturer on Diseases of Women, &c., at, St. 
George's Hospital. Second Edition. With 181 Engravings. 8vOy28B. 

CO C7i2rr.— Practical Treatise on Diseases of 

the Uterus, Ovaries, and Fallopian Tubes. By Professor Coubty, 
Montpellier. Translated from the Third Edition by his Pupil, Aonbs 
M?Labek, M.D., M.K.(i.C.P. With Preface by Dr. Matthbws 
DuKCAK. With 424 Engravings. 8vo, 248. 

DUNCAN.— Qlimcol Lectures on the Diseases 

of Women. By J. Matthbws Duitcak, M.D., F.B.C.P., Obstettio 
Physician to St. Bartholomew's Hospital. 8vo, 8s. 
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WOMBNy DISSABES OF — continued. 
EMMET. — Th^ Principles and Practice 

Gynaoology. By Thokas Addib Eubt, H.D., Bw^eon to 
Woman*! Hoipital of the State of New York. Wltb IBO Engrayi 
Bojal 8V0, tia. 

OALABIN.— The Student's Guide to the D 

eaaea of Women. By Altbsd L. QAhAsa, M.D.9 F.B.C.P., Aasto 
Obstetric Fhysioian and Joint Leotnrer on Obatetrio Medicine at G 
Hospital. Second Edition. With 70 EngraTinga. Vcmp. Bvo, 78. 6c 

EETNOLDS.—Viotes on Diseases of Wom< 

Specially derigned for Stndente preparing fbr Examination. By • 
BsTNOLDfl, H.B.C.S. Fcap. Svo, 9i. 6d. 

SMITH. — Practical Gynaecology: a Handbo 

of tiie Diaeaaea of Women. By Hxtwood Ehara, M.D., Fhyaida] 
the Hospital for Women and to the British Lying-in Hospital. T 
Engravings. Second Edition. Crown 8to. iln preparm 

WEST AND DUNCAN.— Lectures on the D 

eaaea of Women. By Cha.bi.kb Wbst, H.D., F.B.C.P. F01 
Edition. Beviaed and in part re-written by the Author, with nomei 
additions, by J. Hatthsws DuircAir, H.D., F.B.C.P., Obstt 
Phyaidan to St. Bartholomew's Hosj^ftaL Svo, 10i. 

ZOOLOGY. 

CHAUVEAU AND FLEMING.— The Compai 

tive Anatomy of tiie Domesticated Animals. By A. Chauvi 
Ihofeasor at the Lyons Veterinary School ; and Gsorob Flek 
Veterinary Surgeon, Boyal Engineera. With 460 Engravings. I 
81s. 6d. 

HUXLEY. — Manual of the Anatomy of Inven 

brated Animals. By Thomas H. Huxley, LL.D., F.B.S. With 
EngravingB. Fcap. Svo, 16s. 

By the same A uihor. 

Manual of the Anatomy of Vertebrat 

Animals. With 110 Engravings. Poet Svo, 138. 

WILSON.—The Student's Guide to Zoolog 

a •M'^TiiiAi of the Principles of Zoological Science. By Andrew Wid 
Lecturer on Natural History, Edinburgh. With Engravings. F< 
8vo, Os. 6d. 
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